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PA.-7ENT COOPERATION TREAXY 



From the INTERNAnONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61 .2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlinaton, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
28 May 2001 (28.05.01) 




International application No. 

PCT/EPOO/09000 


Applicant's or agenf s file reference 
M/40251-PCT 


International filing date (day/month/year) 

14 September 2000 (14.09.00) 


Priority date {day/month/yea r) 

15 September 1999 (15.09.99) 


Applicant 

GEWEHR, Markus et al 



1. The designated Office is hereby notified of Its election made: 

I X j in the demand filed with the International Preliminary Examining Authority on: 

28 March 2001 (28.03.01) 

j I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

I I was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The Intemational Bureau of WlPO 


/ 


Authorized officer 




34, chemin des Colombettes 




Claudio Borton 


1211 Geneva 20, Switzerland 






Facsimile No.: (41-22) 740.14.35 




Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) EP0009000 
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Applicant's or agent's file reference 
M/40251-PCT 


Rnn FTTRTHFR Ai-TiOM "Notification of Transmittal of International 
t« UK t< UK 1 Ht.K AC 1 luiN preliminary Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 


International filing date (day/month/year) 


Priority date {day/month/year) 


PCT/EPOO/09000 


14 September 2000 (14.09.00) 


15 September 1999 (15.09.99) 


International Patent Classification (IPC) or national classification and IPC 




C07D 249/12 






Applicant 


BASF AKTIENGESELLSCHAFT 





1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. 



This REPORT consists of a total of 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



I 




11 




III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

28 March 2001 (28.03.01) 


Date of completion of this report 

30 November 2001 (30.11.2001) 


Name and mailing address of the IPEA/EP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (January 1994) 





* 



INTERNATIONAL PR 



NARY EXAMINATION REPORT 




gmational application No. 

PCT/EPOO/09000 



L Basis of the report 



1 . This report has been drawn on the basis of {Replacement sheets which have been Jumishedto the receiving Office in re^nse io an invitation 
under Article J 4 are referred to in this report as originally filed " and are not annexed to the report since they do not contain amendments,): 



I I the international application as originally filed. 




the description, pages 

pages 
pages 



N38 



^ the claims. 



pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-11 



I I the drawings. 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



2. The amendments have resulted in the cancellation of: 

□ 

tiie description, pages 

the claims, Nos. 



□ 

the drawings, sheets/fig 



as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



, as originally filed, 

, as amended under Article 19, 



, filed with the demand, 
, filed with the letter of 
, filed with the letter of 

, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



15 November 2001 nS.11.200n 



3 rn report has been established as if (some of) the amendments had not been made, since they have been considered 
— to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 



Form PCT/IPEAy409 (Box I) (January 1994) 
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INARY EXAMINATION REPORT 



International application No. 
T/EP 00/09000 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-11 



1-11 



1-11 



Citations and explanations 



The subject matter of the present application is 
novel over the international search report citations 
WO-A-98/05652 (DU PONT DE NEMOURS) (1), WO-A- 
97/00612 (DU PONT DE NEMOURS) (2), WO-A-96/36615 (DU 
PONT DE NEMOURS) (3), WO-A-95/14009 (DU PONT DE 
NEMOURS) (4), EP-A-0 672 347 (BASF AG) (5) and EP-A- 
0 579 124 (BASF AG) (6), the novelty over D1-D4 
being established by the C (Re) C (R7)=CR8R9 group and 
over D5 and D6 by the triazolone group. Claims 1-11 
therefore appear to meet the requirements of PCT 
Article 33 (2) . 



The closest prior art encompasses the compounds 
disclosed in documents D1-D6, which have fungicidal 
and pesticidal (Dl, D2, D6) , fungicidal (D3, D4 ) and 
pesticidal (D5) properties. 

The problem of interest is considered that of 
providing further oximether compounds which have 
improved effects over the known compounds and/or a 
broader active spectrum than the latter (cf . page 1, 
lines 32-27 of the description) . 

The applicant has shown the fungicidal effect of 
some of the compounds as per the application on 
pages 36-38 of the description and has shown in the 

Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRMMglNARY EXAMINATION REPORT 




international application No. 

iT/EP 00/09000 




comparative tests submitted with the letter of 14 
November 2001 a fungicidal effect that is 
considerably improved over that shown in D2 and D5, 
which can be taken as evidence of inventive step, 
since a person skilled in the art could not have 
expected from the known prior art that compounds 
having both an allylic unsaturated oximether side 
chain on the first phenyl ring and the triazolone 
group on the second phenyl ring would show this 
effect . 

Claims 1-11 therefore meet the requirements of PCT 
Article 33 (3) . 



3. There are no objections to Claims 1-11 with respect 
to PCT Article 33(4). 



Form PCT/IPEA/409 (Box V) (January 1994) 



VERTRAG UBER DIE INTERNATIONALE ZUSAMllF.NARBEIT 

A JfeEM GEBIET DES PATENTWESA> 

PCT 

INTERNATIONALER RECHERCHENBERICHT 

(Artikel 18 sowie Regein 43 und 44 PCT) 



Aktenzeichen des Anmelders Oder Anwalts 

M/40251-PCT 


WPITERES siehe Mitteilung uber die Ubermittlung des intemationalen 

Recherchenberichts (Formblatt PCT/ISA/220) sowIe, soweit 
VORGEHEN zutreffend. nachstehender Punkt 5 


Internationales Aktenzeichen 

PCT/EP 00/09000 


Internationales Anmeldedatum 
(Tag/Mona t/Jahr) 

14/09/2000 


(Fruhestes) Prioritatsdatum (Tag/Monat/Jahr) 

15/09/1999 


Anmelder 

BASF AKTIENGESELLSCHAFT 



Dieser Internationale Recherchenberlcht wurde von der Internatlonalen Recherchenbeh6rde erstellt und wird 6em Anmelder gemSB 
Artikel 18 iibermittelt. Eine Kopie wird dem Intemationalen BOro Qbemiittelt. 

Dieser intemationale Recherchenberlcht umfafBt Insgesamt _4 Blotter. 

|X| Daruber hinaus liegt ihm jewells eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bei. 



Grundlage des Berichts 

a. Hinsichtlich der Sprache ist die intemationale Recherche auf der Grundlage der internatlonalen Anmeldung in der Sprache 
durchgefuhrt worden, in der sle eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist. 

I I Die intemationale Recherche Ist auf der Grundlage elner bei der BehOrde eingereichten Obersetzung der Intemationalen 
Anmeldung (Regel 23.1 b)) durchgefuhrt worden. 

b. Hinsichtlich der in der internatlonalen Anmeldung offenbarten Nudeotid- und/oder AminosSuresequenz ist die Internationale 
Recherche auf der Grundlage des Sequenzprotokolls durchgefuhrt worden, das 

□ 



2. 
3. 



□ 
□ 



in der internatlonalen Anmeldung in Schriflicher Form enthalten ist. 
zusammen mit der intemationalen Anmeldung in computerlesbarer Form eingereicht worden ist. 
bei der BehSrde nachtr^glich in schriftlicher Form eingereicht worden ist. 
bei der Behdrde nachtr^glich in computerlesbarer Form eingereicht worden ist. 

Die Erktarung, daB das nachtrSgllch eingereichte schriftliche Sequenzprotokoll nicht uber den Often barungsgehalt der 
internatlonalen Anmeldung Im Anmeldezeitpunkt liinausgeht, wurde vorgelegt. 

Die Erklarung, dal3 die in computerlesbarer Form erfaBten Informatlonen dem schriftlichen Sequenzprotokoll entsprechen, 
wurde vorgelegt. 



I I Bestimmte Anspruche haben sich als nIcht recherchlerbar erwiesen (siehe Feld I). 
I I Mangelnde Einheitlichkeit der Erfindung (siehe Feld II). 



Hinsichtlich der Bezeichnung der Erfindung 

pr| wird der vom Anmelder eingereichte Wortlaut genehmigt. 
[ I wurde der Wortlaut von der Behorde wie folgt festgesetzt: 



5. Hinsichtlich der Zusammenfassung 

I — I wird der vom Anmelder eingereichte Wortlaut genehmigt. 

— wurde der Wortlaut nach Regel 38.2b) in der in Feld III angegebenen Fassung von der Behorde festgesetzt. Der 
[XI Anmelder kann der Behorde innerhalb eines Monats nach dem Datum der Absendung dieses internatlonalen 
Recherchenberichts eine Stellungnahme vorlegen. 

6. Folgende Abbildung der Zeichnungen ist mit der Zusammenfassung zu verGffentlichen: Abb. Nr. 

I wie vom Anmelder vorgeschlagen 

I well der Anmelder selbst keine Abbildung vorgeschlagen hat. 
I [ well diese Abbildung die Erfindung besser kennzeichnet. 



I I keine der Abb. 
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Feld ill 



tnternattonates Aktenzeichen 

T/EP 00/09000 



WORTLAUT DbH SsAMMhNhASSUNG (Fortselzung von Punkfyauf Blatt 1) 



Die vorlie^nde.£rfindung±ietrifft ungesattige Oximether-Verbindungen 
der Formel 1 




in welcher^xlie. Substituenten wie in der^eschraibung definiert sind. 
Die erfinduqasaenofissen Verbinduiiflan^iiid zur Bekampfuoa von 
Schadpilzgn und liarischen Schadlingen brauchhar. 
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BNSDOCID <XSSA30556410MA_L> 



INTERNATIONALER RECHERCHENBERICHT 



Internationales Aktenzelchen 



00/09000 



A-pKLASSinziERmiG^D^^^^^ C07D405/12 ^ C07D417/12 

A01N43/653 //(C07D409/12 , 333 : 00 , 249 : 00) 

Nach der Inlemationalen Patenlkla ssfflkal ion (IPK) oder nach der nationaien KlasslBtetio n und der IPK 
B. RECHERCHIERTE OEBIETE 

Recherchierter Mindestprufslott (Kiasslflkationssystem und Klassifikalions^mbole ) 

IPK 7 C07D AOIN 

Recheichierte aber nicht zum MindestprOfstoff gehotende Veroffentlichungen. soweil diese unter die recheichietten Gebiete fallen 
Wahrend der intemationalen Recherche konsultlerte eteWronische Datenl>ank (Name derDatenbank und evtl. ven«endete Suchbegriffe) 

EPO-Internal , WPI Data, PAJ, BIOSIS, CHEM ABS Data 



C. ALS WESENTLICH ANGESEHENE UNTERLAGEN 



Kategorie" 



Bezelchnung der Veidffentlfchung, sowelt erforderllch unter Angabe der in Betracht kommenden Telle 

WO 98 05652 A (BROWN RICHARD JAMES ;CHAN 
DOMINIC MING TAK (US); DRUMM JOSEPH EUGE) 
12. Februar 1998 (1998-02-12) 
in der Annuel dung erwahnt 
Tabelle 1 

WO 97 00612 A (DU PONT ; BROWN RICHARD 
JAMES (US); CHAN DOMINIC MING TAK (US); 
HOW) 9. Januar 1997 (1997-01-09) 
1n der Anmeldung erwahnt 
Index table C 

WO 96 36615 A (DU PONT ; BROWN RICHARD 
JAMES (US); SUN KING MO (US); FRASIER 
DEBOR) 21. November 1996 (1996-11-21) 
in der Anmeldung erwahnt 
Tabellen 2.4,10,14,18,20,23 

-/-- 



Betr. Anspruch Nr. 



1-9 



1-9 



1-9 



yl Wettere Veroffentlichungen sind der Fortsetzung von Feld C zu 
entnehmen 

Besondere Kategorien von angegebenen Verdffentlichungen 
■A' Veroffentlichung, die den allgemeinen Stand der Technik deflniert, 

aber nicht als besonders bedeutsam anzusehen ist 
■E' alteres Dokument, das jedoch erst am oder nach dem Intemationalen 

Anmeldedatum veroffentilcht worden ist 
'L' Veroffentlichung, die geelgnet ist. einen Prioritatsanspruch zwetfelhafl er- 
scheinen zu lassen, oder durch die das Veroffentlichungsdatum einer 
anderen im Recherchenbericht genannten Veroffentlichung belegt werden 
soli Oder die aus einem anderen besonderen Grund angegeben ist (wie 
ausgefQhrt) 

Veroffentlichung, die sich auf eine mundliche Offenbarung, 
eine Benutzung. eine Ausstellung oder andere MaRnahmen bezieht 
VerSffentlichung, die vor denn tntemationaten Annieldedatum, aber nach 
dem beanspruchten Prioritatsdatum veroffentilcht worden ist 

Datum des Abschlusses der intemattonalen Recherche 

13. Dezember 2000 

Name und Postanschrift der Intemationalen Recherchenbeh6rde 
Europaisches Patentamt, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rljswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 

Formblatt PCT/lSA/210 (Blatt 2) (Juli 1992) 



Siehe Anhang Patentfamllie 



•O" 
.p. 



■T' Spatere Veroffentlichung, die nach dem intemationalen Anmeldedatum 
Oder dem Prioritatsdatum veroffentilcht worden ist und mit der 
Anmeldung nicht kollidiert, sondem nur zum Verstandnis des der 
Erfindung zugrundeliegenden Prinzlps oder der ihr zugrundeliegenden 
Theorie angegeben ist 

•X" Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann allein auf grund dieser Veroffentlichung nicht als neu oder auf 
erflnderischer Tatigkeit beruhend betrachtet werden 

•Y" Veroffentlichung von besonderer Bedeutung; die beanspruchte Erfindung 
kann nicht als auf erfinderischer TStigkeit beruhend betrachtet 
werden wenn die Veroffentlichung mit einer oder mehreren anderen 
Veroffentlichungen dieser Kategorie in Verbindung gebracht wird und 
diese Verbindung fOr einen Fadhmann naheliegend ist 

■&■ Veroffentlichung, die Mltglied derselben Patentfamilie ist 

Absendedatum des intemationalen Recherchenberichts 



16/01/2001 

Bevollmachtigter Bediensteter 



Frelon, D 
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Internationales Aktenzelchen 

P^MP 00/09000 




C.(Fortsetzung) ALS WESENTLICH ANOEgBWE NE UNTERLAGEN 

Kalegorie» | BezeichnungderVeronentllchung. soweBertorderiichunterAngabe der in Betracht tommenden Teile 

WO 95 14009 A (DU PONT ; BROWN RICHARD 
JAMES (US); SUN KING MO (US); FRASIER 
DEBOR) 26. Mai 1995 (1995-05-26) 
In der Anmeldung erwahnt 
Tabellen 2,4,6,8,10,14,18-20,24-26 

EP 0 672 347 A (BASF AG) 
20. September 1995 (1995-09-20) 
in der Anmeldung erwahnt 
Zusammenfassung; Anspriiche 

EP 0 579 124 A (BASF AG) 
19. Januar 1994 (1994-01-19) 
in der Anmeldung erwahnt 
Zusammenfassung; Anspriiche 



Betr. Anspnich Nr. 



1-9 



1-9 



1-9 



Formblatt PCT/ISA/210 (Fortsetzung von Blatt 2) (Juli 1992) 
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INTERNATIONAL SEARCH REPORT 

on patent family members 



Intori 



International Application No 

ptf^ 00/09000 



Patent document 



Publication 
date 



Patent family 
member(s) 



WO 9514009 



26-05-1995 



EP 0672347 



20-09-1995 



186909 
677448 
7953594 
9408167 
1141035 
9601379 
69421824 
69421824 
729461 
0729461 
2141262 
74367 
9506341 
3075744 
96071 
11616 A 
11616 B 
315747 A 
114617 B 
2126392 C 
9420064 A 
64596 A 
5977149 A 
5747516 A 
9409141 A 

144246 T 
172597 T 
4197593 A 
2100386 A 
9301401 A 
59304170 D 
59309100 D 
579124 T 
0579124 A 
2093327 T 
3021583 T 

67361 A.B 
6239823 A 
950100 A 
248155 A 



Publication 
date 



wo 9805652 


A 

A 


1 O- 


.n9- 


■1 QQft 


AU 
BR 

fix 

EP 


3889097 A 
9711816 A 
1231663 A 
0934283 A 


25-02-1998 
31-08-1999 
13-10-1999 
11-08-1999 


WO 9700612 


A 


09- 


-01- 


-1997 


AU 


6177096 A 


22-01-1997 










BR 


9609001 A 


9Q— nfi— 1 QQQ 












CZ 


9703940 A 


16-09-1998 












EP 


0836384 A 


22-04-1998 












MU 




28-07-1999 












jp 


11508257 T 


21-07-1999 












NZ 


310884 A 


29-04-1999 












PL 


324291 A 


11-05-1998 


WO 9636615 


A 


21 


-11 


-1996 


OP 
OP 


2771334 B 
10504042 T 


02-07-1998 
14-04-1998 



15- 12- 
24-04- 
06-06- 

26- 08- 
22-01- 
11-12- 

30- 12- 

31- 05- 

01- 05- 

04- 09- 

16- 03- 
30-12- 

24- 06- 
14-08- 

27- 12- 
20-12- 
20-06- 

25- 11- 
30-06- 
20-02- 

28- 02 

05- 02 

02- 11 
05-05 

17- 05 



1999 
1997 

1995 
1997 
1997 
1996 
1999 
-2000 
-2000 
-1996 
-2000 
-1996 
-1997 
-2000 
-1996 
-1996 
-1997 
-1996 
-1999 
-1999 
-1997 
-1997 
-1999 
-1998 
-1996 



15-11- 

15- 11- 

20- 01- 

16- 01- 
19-10- 

21- 11- 
03-12- 

18- 11- 

19- 01- 
16-12- 
28-02- 
28-03- 
30-08- 
28-06- 
27-09- 



1996 

1998 

1994 

1994 

1994 

1996 

1998 

1996 

■1994 

■1996 

■1997 

-1995 

-1994 

-1996 

-1994 
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INTERNATIONAL SEARCH REPORT 

.on patent family members 



Patent document 
cited in searcii report 



lnform|||||L< 

—9. 



Publication 
date 



EP 0672347 



EP 0579124 



19-01-1994 



internatlonai Application No 

pg^BP 00/09000 



Patent family 
member(s) 



Publication 
date 



RU 


2127256 


c 


iu- 


Uo— 


1 OQQ 

lyyy 


US 


5358968 


A 




lu- 




us 


5556884 


A 


1 /- 


uy" 


.1 QQA 

'lyyo 


"T Ik 

ZA 


9305070 


A 

A 


10- 


•ui- 


lyyo 


AT 


"1 A A ^ A ^ 

144246 


T 


1 C ' 

ib- 


1 i 


"lyyo 


AT 


172597 


T 


lo- 


■11 


1 OQQ 

'lyyo 


All 

AU 


4197593 


A 

A 


on 


■ui- 


1 OQ^ 

■lyy** 


CA 


2100386 


A 

A 


10- 


"Ul- 


1 QQ^ 

■lyy^ 


cz 


9301401 


A 

A 


ly- 


1 n 
■lU- 


"lyy't 


DE 


59304170 


D 


oi 
dl- 


■11- 


■lyyo 


DE 


59309100 


D 


no 
Ui" 


1 o 


■lyyo 


DK 


579124 


X 

T 


1 o 
lo- 


-11" 


-lyyo 


EP 


0672347 


A 

A 


on 


-uy- 


-lyyo 


ES 


2093327 


X 

T 


lo- 


1 O 


"lyyo 


GR 


3021583 


X 

T 


oo 
Zo- 


no 


"lyy / 


1 1 ■ 1 

HU 


67361 


A,B 


oo 

CO- 


-Uo- 


"lyyo 


JP 


•6239823 


A 


30- 


-08- 


-1994 


MD 


950100 


A 


28- 


-06- 


-1996 


NZ 


248155 


A 


27- 


-09- 


-1994 


RU 


2127256 


C 


10- 


-03- 


-1999 


US 


5358968 


A 


25- 


-10- 


-1994 


US 


5556884 


A 


17- 


-09- 


-1996 


ZA 


9305070 


A 


16- 


-01- 


-1995 
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VERTRAG QBE 




E INTERNATIONALE ZUS|^ENARBEIT AUF DEM 
GEBIET DES PATENTWeSRk 



PCT 




INTERNATIONALER vorlaufiger prufungsbericht 

(Artikel 36 und Regel 70 PCT) 



Aktenzeichen des Anmelders Oder Anwalts 
M/40251-PCT 


siehe Mitteilung uber die Obersendung des intemationalen 
WEiTERES VORGEHEN vorlSufigen Prufungsberichts (Formblatt PCT/IPEA/416) 


Internationales Aktenzeichen 
PCT/EPOO/09000 


Internationales Anmeldedatum(T ag/Monat/Jahr) 
1 4/09/2000 


Prioritatsdatum (Tag/Monat/Tag) 
15/09/1999 


Internationale Patentklassifikation (IPK) Oder i 
C07D249/12 


lationale Kiassiflkation und IPK 



Anmelder 

BASF AKTIENGESELLSCHAFT et al. 



1 . Dieser internattonale vorlSufige Prufungsbericht wurde von der mit der intemationalen vorlaufigen PrCif ung beauftragten 
Beh6rde erstellt und wird dem Anmelder gemaB Artikel 36 ubermittelt. 

2. Dieser BERICHT umfaBt insgesamt 4 Blatter einschlleBllch dieses Deckblatls. 

IS AuBerdem liegen dem Bericht ANLAGEN bei; dabei handelt es sich um Blatter mit Beschreibungen, Anspruchen 
und/oder Zeichnungen. die geandert warden und diesem Bericht zugrunde liegen. und/oder Blatter mit vor dieser 
Behorde vorgenommenen Berichtigungen (siehe Regel 70.16 und Abschnitt 607 der Verwaltungsrichtlinien zum PCT). 

DIese Aniagen umfassen insgesamt 6 Blatter. 



3. Dieser Bericht enthalt Angaben zu folgenden Punkten: 

I ^ Grundlage des Berichts 

II □ Prioritat 

III □ Keine Ersteliung eines Gutachtens uber Neuheit, erfinderische Tatigkeit und gewerbliche Anwendbarkeit 

IV □ Mangelnde Einheitlichkeit der Erfindung 

V S BegrQndete Feststellung nach Artikel 35(2) hinsichtlich der Neuheit, der erfinderischen Tatigkeit und der 

gewerblichen Anwendbarkeit; Unterlagen und Erkiarungen zur StOtzung dieser Feststellung 

VI □ Bestimmte angefuhrte Unterlagen 

VII □ Bestimmte Mangel der intemationalen Anmeldung 

VIII □ Bestimmte Bemerkungen zur intemationalen Anmeldung 



Datum der Einreichung des Antrags 



28/03/2001 



Name und Postanschrift der mit der intemationalen vorlaufigen 
Prufung beauftragten Behorde: 

^ Europaisches Patentamt 

Mi D-80298 Munchen 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Datum der Fertigstellung dieses Berichts 



30.11.2001 



Bevollmachtigter Bediensteter 



van Voo rsttot Voorst, M 



Tel. Nr. +49 89 2399 8280 
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INTERNATIONALER VORLAUFIGER DrT/i=pnn/nQnnn 
PRUFUNGSBERICHT Internationales Aktenze.chen PCT/EPOO/09000 

I. Grundlage des Berichts 

1 Hinsichtlich der Bestandtelle der Internationalen Anmeldung (Ersatzblatter. die dem Anmeldeamt au^eme 

Beschreibung, Seiten: 
1 ursprungliche Fassung 

Patentanspriiche, Nr.: 

1.11 eingegangen am 15/11/2001 mit Schreiben vom 14/11/2001 



unter diesem Punkt nichts anderes angegeben ist. 

Die Bestandteile standen der Behorde in der Sprache: zur Verfugung bzw. wurden in dieser Sprache 
eingereicht; dabei handelt es sich urn 

□ die Sprache der Ubersetzung. die fur die Zwecke der internationalen Recherche eingereicht worden ist (nach 
Regel 23.1 (b)). 

□ die Veroffentlichungssprache der internationalen Anmeldung (nach Regel 48.3(b)). 

□ die sprache der Ubersetzung. die fur die Zwecke der internationalen vorlaufigen Prufung eingereicht worden 
ist (nach Regel 55.2 und/oder 55.3). 

Hinsichtlich der in der internationalen Anmeldung offenbarten Nucleotid- und/oder Aminosauresequenz ist die 
TnteSonait vori^^^^^^^^^^ auf der Grundlage des Sequenzprotokolls durchgefuhrt worden. das: 

□ in der intemationalen Anmeldung in schriftlicher Form enthalten ist. 

□ zusammen mit der internationalen Anmeldung in computerlesbarer Fomi eingereicht worden ist. 

□ bei der Behorde nachtraglich in schriftlicher Form eingereicht worden ist. 

□ bei der Behorde nachtraglich in computerlesbarer Form eingereicht worden ist. 

n Die Erklaruna daB das nachtraglich eingereichte schriftliche Sequenzprotokoll nicht Qber den 

Offenbarngsge^^^^^^^ internationalen Anmeldung im Anmeldezeitpunkt hinausgeht. wurde vorgelegt. 

□ Die Erklarung. daB die in computerlesbarer Form erfassten Infomiationen dem schriftlichen 
Sequenzprotokoll entsprechen, wurde vorgelegt. 

4. Aufgrund der Anderungen sind folgende Unterlagen fortgefallen: 

□ Beschreibung. Seiten: 

□ Anspruche. Nr.: 

□ Zeichnungen, Blatt: 



Formblatt PCT/IPEA/409 (Felder l-Vlll, Blatt 1) (Jul! 1998) 
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INTERNATIONALER VORLAUFIGER 
PRUFUNGSBERICHT 



Internationales Aktenzeichen PCT/EPOO/09000 



eingereichten Fassung hinausgehen (Regel 70.2(c)). 

(Auf Ersatzbmer. die solche Anderungen enthalten. ist unter Punkt 1 Nnzuweisen:sie sind diesem Bericht 
beizufugen). 



6. Etwaige zusatzliche Bemerkungen: 



1. Feststellung 
Neuhelt (N) 



Erfinderische Tatigkeit (ET) 



Gewerbliche Anwendbarkeit (GA) 



Ja: Anspruche 1-11 
Nein: Anspruche 

Ja: Anspruche 1-11 
Nein: Anspruche 



Ja: Anspruche 
Nein: Anspruche 



1-11 



2. Unterlagen und Erklarungen 
siehe Beiblatt 



I 



Formblatt PCT/lPEA/409 (Felder l-VIII. Blatt 2) (Juli 1998) 




U I 



INTERNATIONALER VORLAUFIGER Internationales Aktenzeichen PCT/EPOO/09000 
PRUFUNGSBERICHT - BEIBLATT 



AD PUNKT V: 

1 . Gegenuber den im Internationalen Recherchenbericht zitierten Dokumenten. WO 
98 05652 A (DU PONT DE NEMOURS) (=1 ). WO 97 0061 2 A (DU PONT DE 
NEMOURS) (=2), WO 96 36615 A (DU PONT DE NEMOURS ) (=3). WO 95 
14009 A (DU PONT DE NEMOURS) (=4), EP 0 672 347 A (BASF AG) (=5) und 
EP 0 579 124 A (BASF AG) (=6), erweist sich der vorliegende Anmeldungsgegen- 
stand als neu, wobei die Neuheit gegenuber D1-D4 durch die C(R6)C(R7)=CR8R9- 
Gruppe und gegenuber D5 und D6 durch die Triazolon-Gruppe gegeben ist. 

Die Anspriiche 1-1 1 scheinen daher Artikel 33(2) PCT zu erfiillen. 

2. Nachster Stand der Teciinik umfaBt die in den Dokumenten D1 -D6 offenbarten 
Verbindungen, die fungizide und pestizide (D1 , D2, D6). fungizide (D3, D4) und 
pestizide (D5) Eigenschaften aufwelsen. 

Die zu losende Aufgabe wird darin geselien, weitere Oximether-Verbindungen 
bereitzustellen, die gegenuber den bekannten Verbindungen eine verbesserte 
Wirkung und/oder ein breiteres Wirkungsspektrum besitzen (vgl. Seite 1 , Zellen 
32-37 der Beschreibung). 

Der Anmelder hat die fungizide Wirkung von einigen anmeldungsgemaBen 
Verbindungen auf Seiten 36-38 der Beschreibung gezelgt, und durch die mit 
Schrelben vom 14.11.01 ubermittelten Verglelchsversuche eine deutlich bessere 
fungizide Wirksamkeit gegenuber in D2 und D5 offenbarten Verbindungen belegt, 
die als ein Indiz fur eine erfinderische Tatigkeit angesehen werden konnen, da der 
Fachmann aufgrund des bekannten Standes der Technik nicht enwarten konnte, 
daB Verbindungen, die sowohl eine allylisch ungesattigte Oximether-Seitenkette 
an dem einen Phenylring als auch die Triazolongruppe an dem zweiten Phenyl- 
ring aufweisen, diesen Effekt zeigen wurden. 

Die Anspruche 1 -1 1 erfullen demgemaB die Erfordemisse des Artikels 33(3) PCT. 

3. Hinsichtlich Artikels 33(4) PCT bestehen keine Einwande fur die Anspruche 1-11. 



Formblatt PCT/Beiblatt/409 (Blatt 1) (EPA-April 1997) 



1-2001 pcT/EP 00/09000 



0050/50730 




Patentanspriiche 

1. Oximether-Verbindungen der Formel 1 

5 



15 



20 



25 



30 



35 



40 





10 I I ^N— N 



in der die Substituenten die folgenden Bedeutungen haben: 

W -OCH2--, -C(Rio)=N-0-CH2- ; 

X Halogen/ Ci-C4-Alkyl, Ci-C4-Alkoxy ; 

Ri H, Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
C 1 -C4 - Alkoxy ; 

R2 H, Ci-C4-Alkyl/ Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
Ci -C4 -Alkoxy ; 

n 1 Oder 2; 

R3 Ci-C4-Alkyl; 

R5 H, Ci-C4-Alkyl, C2-C4-Alkenyl; 

Re H, Ci-C4-Alkyl, Ci-C4-Halogenalkyl, C2-C4-Alkenyl^ Aryl; 

R7 H, Halogen, Ci-Cs-Alkyl, Ci-Ce-Halogenalkyl , C2-C6-Alke- 
nyl , C2~C6-Halogenalkenyl , Cs-Ce-Cycloalkyl , 
Ca-Cg-Halogencycloalkyl, gegebenenf alls substituiertes 
Aryl; 

Rs H, Halogen, Ci-Cg-Alkyl, Ci-Ce-Halogenalkyl, C2-C6-Alke- 
nyl , C2-C6-Halogenalkenyl , Ca-Ce-Cycloalkyl , Ca-Cg-Halo- 
gencycloalkyl, gegebenenf alls substituiertes Aryl, oder 
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Ry und Rb bilden, zusammen mit den Kohlenstof f atomen, an die 
sie gebunden sind, einen ungesattigten Heterocyclus mit 
5- Oder 6-Ringatomen, der ein oder 2wei Heteroa-tome auf- 
weist^ die unabhangig voneinander ausgewahlt sind unter 
einem Stickstoff-/ Sauerstoff- und Schwef elatom und der 
gegebenenf alls mit einem oder zwei Resten substituiert 
sein kann, die unabhangig voneinander ausgewahlt: sind un- 
ter Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl , 
OH, Ci-C4-Alkoxy, gegebenenf alls substituiertes Aryl, 
C2-C4-Alkenyl, Halogen-C2-C4-Alkenyl, C2-C4-Alkinyl, Halo- 
gen-C2 -C4 -Alkiny 1 ; 

Rg H, Halogen, Ci-Ce-Alkyl, Ci-Cg-Halogenalkyl, C2-C6-Alke- 
nyl , C2-C6-Halogenalkenyl , Cs-Ce-Cycloalkyl , Ca-Ce-Halo- 
gencycloalkyl, gegebenenf alls substituiertes Aryl; 

Rio H, Halogen, Ci-C4-Alkyl. 

Verbindungen der Formel 1 nach Anspruch 1, wobei die Substi- 
tuenten die folgenden Bedeutungen haben: 

W -0CH2-, -C(Rio)=N-0-CH2; 

X Halogen, Ci-C4-Alkyl, Ci-C4-Alkoxy ; 

Rx H, Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl; 

R2 H, Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl; 

R3 H, Ci-C4-Alkyl; 

n 1 Oder 2; 

R5 H Oder Ci-C4-Alkyl; 

Re H, Ci-C4-Alkyl, Halogen-Ci-C4-Alkyl; 

R7 H, Halogen, Ci-Cs-Alkyl, Halogen-Ci-Ce-Alkyl, Ca-Ce-Cyclo- 
alkyl , Ca-Ce-Halogencycloalky 1 Phenyl ; 

Rs H, Halogen, Ci-Ce-Alkyl, Halogen-Ci-Ce-Alkyl, CB-Ce-Cyclo- 
alkyl, Ca-Ce-Halogencycloalkyl, C2-C6-Alkenyl, Phenyl, das 
durch ein oder zwei Halogen oder Ci-C4-Alkyl sustituiert 
sein kann; oder 
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1 ^--j 1-PQOl 

. I ^uji pcT/EP 00/09000 EP000900C 

0050/50730 

3 

Ry und Rq zusammen mit den Kohlenstof f atomen, an die sie ge* 
bunden sind, bilden einen ungesattigten Heterocyclus mit 
5- Oder 6-Ringat:omen^ der ein Oder zwei Heteroatbme auf- 
weist, die unabhangig voneinander ausgewahlt sind unter 
5 einem Stickstoff-, Sauerstoff- und Schwefelatom und der 

gegebenenfalls mit einem oder zwei Resten substituiert 
sein kann, die unabhangig voneinander ausgewahlt sind un- 
ter Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl, C1-C4-AI- 
koxy und Phenyl, das durch ein oder zwei Halogen oder 
10 Ci-C4-Alkyl substituiert sein kann; 



R9 H, Halogen, Ci-Ce-Alkyl, Halogen-Ci-Ce-Alkyl, Ca-Cs-Cyclo- 
alkyl, Cs-Ce-Halogencycloalkyl, Phenyl; 

15 Rio H, Halogen, Ci-C4-Alkyl. 

3. Verbindungen der Formel 1 nach Anspruch 1 oder 2, wobei die 
Substituenten die folgenden Bedeutungen haben: 

20 W -OCH2-, -C(Rio)=N-0-CH2; 

X Halogen, Ci-C4-Alkoxy; 



25 



35 



40 



Rl H, Ci-C4-Alkyl; 



R2 H, Ci-C4-Alkyl; 



n 1 Oder 2; 



30 R3 Ci-C4-Alkyl; 



R5 H, Cx-C4«Alkyl; 



Re H, Ci-C4-Alkyl; 



R7 H, Halogen, Ci-Ce-Alkyl; 



Rs H, Halogen, Ci-Ce-Alkyl, Ca-Cg-Alkenyl; oder 



R7 und Rs bilden zusammen mit den Kohlenstof f atomen, an die 

sie gebunden sind, Thiophenyl, Furanyl, Oxazolyl, Thiazo- 
lyl, wobei diese Gruppen ein oder zwei Substituenten auf- 
weisen konnen, die unabhangig voneinander ausgewahlt sind 
unter Ci-C4~Alkyl, Halogen und Phenyl, das durch ein oder 
^5 zwei Halogen substituiert sein kann; 
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R9 Halogen, Ci-Cc-Alkyl; 




Rio H, Ci-C4-Alkyl. 

5 4. Verbindungen der Formel 1 nach einem der vorhergehenden An- 
spriiche, wobei die Substituenten die folgenden Bedeutungen 
haben : 



W -OCH2-, -C{Rio)=N-0-CH2; 



X Ci-C4-Alkoxy; 



Ri H; 



15 R2 Ci-C4-Alkyl; 



n 1 Oder 2 ; 



R3 Ci-C4-Alkyl; 
R5 H, Ci-C4-Alkyl; 
Re Ci-C4-Alkyl; 
25 R7 H, Halogen; 

Rb Ci-C4-Alkyl, Halogen; Oder 

R7 und Rs bilden zusainiuen mit den Kohlenstof fat omen, an die 
30 sie gebunden sind, Thiophenyl Oder Oxazolyl^ wobei diese 

Gruppen gegebenenf alls durch ein oder zwei Halogen oder 
Phenyl substituiert sind und das Phenyl durch ein oder 
zwei Halogen substituiert sein kann; 

35 R9 H;. Halogen; 

Rio H, Ci-C4-Alkyl. 

5. Verbindungen der Formel 1 nach Anspruch 1, worin die Substi- 
40 tuenten die folgende Bedeutung haben: 

W -OCH2-, -C(Rio)=N-0-CH2- ; 



X Halogen, Ci-C4-Alkyl, Ci-C4-Alkoxy ; 
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5 

Ri H, Ci-C4-Alkyl^ Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl^ 
Ci-C4-Alkoxy; 

R2 H, Ci-C4-Alkyl, Halogen, Nitro^ CN, Halogen-Ci-C4-Alkyl, 
Ci-C4-Alkoxy ; 

n 1 Oder 2; 

R3 H, Ci-C4-Alkyl; 

R5 H, Ci-C4-Alkyl, C2-C4--Alkenyl; 



Rg Ci-C4-Alkyl, Ci-C4-Halogenalkyl, C2-C4-Alkenyl , Aryl; 

15 R7 H,. Halogeni. Ci-Cg-Alkyl, Ci-Ce-Halogenalkyl, C2-C6-Alke- 

nyl, C2-C6-Halogenalkenyl, Cs-Cg-Cycloalkyl, 

Ca-Ce-Halogencycloalkyl , gegebenenf alls substituiertes 
Aryl; 

20 Re H, Halogen/ Ci-Cg-Alkyl, Ci-Cg-Halogenalkyl, C2-C6-Alke- 

nyl f C2-C6-Halogenalkenyl , C3 -Ce-Cycloalkyl , Ca-Ce-Halo- 
gencycloalkyl, gegebenenf alls substituiertes Aryl, 

R9 H, Halogen, Ci-Ce-Alkyl., Ci-Cg-Halogenalkyl, C2-C6-Alke- 
25 nyl, C2-C6-Halogenalkenyl, Cs-Ce-Cycloalkyl, Ca-Cg-Halo-- 

gencycloalkyl, gegebenenf alls substituiertes Aryl; 

Rio H, Halogen, Ci-C4-Alkyl. 

30 6. Verwendung der Verbindungen der Fomnel 1 nach einem der An- 
spriiche 1 bis 5 als Fungizide oder zur Bekampfung von Schad- 
lingen. 

7. Fungizides Mittel, enthaltend feste und/oder fliissige Trager- 
35 stoffe und eine fungizid wirksame Menge wenigstens einer Ver- 

bindung der Forme 1 1 gemaB Anspruch 1 . 

8. Verfahren zur Bekampfung von Pilzen, wobei man die Pilze oder 
die von Pilzbefall bedrohten Materialien, Pflanzen, Saatgiiter 

40 Oder den Erdboden mit einer fungizid wirksamen Menge minde- 

stens einer Verbindung der Formel 1 gemaJ3 Anspruch 1 behan- 
delt • 

9. Mittel zur Bekampfung von Schadlingen, enthaltend inerte Zu- 
45 satzstof fe und eine pestizid wirksame Menge mindestens einer 

Verbindung der Formel 1 gemaB Anspruch 1. 
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10. Verfahren zur Bekampfung von Schadlingen, wobei man die 

Schadlinge und/oder deren Lebensraum mit einer pestizid wirk- 
samen Menge mindestens einer Verbindung der Forme 1 1 gemaS 
Anspruch 1 behandelt. 



11. Verbindungen der Formel 6 
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R9 9 
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Rx/ R2/ Rs/ ^6/ R7f Rsr ^9 und n die in einem der Anspriiche 
1 bis 5 angegebenen Bedeutungen besitzen und Y fiir NH2 steht. 
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0 Substituierte Oximether, Verfahren zu ihrer Herstellung und ihre Verwendung zur Bekampfung von 
Schadlingen und Pllzen. 



® Substituierte Oximetlier der allgemeinen Formel I 




Q. 
UJ 



® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




Veroffentlichungsnumnner: 



in der 



BNSDOCID: <EP 0579124A1J_> 



Rank Xerox (UK) Business Services 

(3. 10/3.6/3.3. 11 



EP 0 579 124 A1 

AlkyI, Alkenyl, Alkinyl. Halogenaikyl. Halogenalkenyl, Alkoxyalkyl. Cycloalkyl. Cycloalkylalkyl. CyanalkyI, Alkox- 
ycarbonylalkyl. Arylalkyl. HeteroarylalkyI, Arylalkenyl Oder AryloxyalkyI bedeutet, wobei der aromatische Oder 
heteroaromatische Ring gegebenenfaffs substituiert ist. 
R2 und R3 

Wasserstoff. Alkyl. Halogenaikyl. Alkoxy. Halogenalkoxy, Halogen, Cyano Oder Nitro bedeuten 
R* 

Wasserstoff, AlkyI, CycloalkyI, Halogenaikyl oder Aryl bedeutet. wobei der aromatische Ring gegebenfalls 
substituiert 1st und 
R^ und R^ 

gleich oder verschieden sind und Wasserstoff oder AlkyI bedeuten, und 

X CH Oder N bedeutet und diese Verbindungen enthaltende Fungizide und Schadlingsbekampfungsmittel. 



BNSDOCID: <EP 0579124A1 J_> 



EP 0 579 124 A1 



Die vorliegende Erfindung betrifft neue substituierte Oximether der allgemeinen 



Formel I, 
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in der 

Haitian, Ao-l. Ao^to;^;, <='-™°«'^>"' 0.-C.-0ycto3lkyl C-C-Alte,. C,<i.Haloge„a,te>,. 

und R3 




lA 



X — OCH, 



ss 



zur Bekampfung von SchaLgen ^ ^'""^"^ ^^^""'""^ ""'^ C,-C.-Alkyl steht. 

Es ist bekannt, Oximether wie zum Beisoiel o /->. « ■ 

glyoxylsauremethylester-O-methyloxim oder das 2 i a w ^■<2 ■'*'®*y'-Ple"0'<ym©thyl)-phenyl- 

memyioxim Oder das 2-(2 -Methyl-4'-(methoximinoeth-1"-y|)-phenoxymethyl)- 



BNSDOCID; <EP 0579124A1_I_> 



EP 0 579 124 A1 



Dhenyl-glyoxylsauremethylester-O-methyloxim als Fungizide zu verwenden (EP-A 253 ^^S: EP-A 398 692)^ 
Des weiteren sind aus der EP-A 386 561 Verbindungen der Formel lA, in denen Z fur d.e Methoxygrup- 

rtgaferr."^^^^^ neue Verbindungen .it verbesserter und breitarar Anwend- 

""^'DergeTBTuSrdie eingangs definierten Verbindungen .. Verfahren und ZwischenpjoduKte zu ihrer 
HerllZ sowie sle enthaltende Mittel und deren Verwendung zur Bekampfung von Schadp-lzen sow.e 
1!S zur Beklpfung von Schadllngen und die Verwendung der eingangs definierten Verbmdungen der 
Formel lA zur Bekampfung von Schadlingen gefunden. . ^ . ^ d^^^.. 

, cJe in den allgerSeinen Formein I und lA aufgefOhrten Reste kSnnen beisp.elswe.se folgende Bedeu- 

tung haben: 

r R r r Aikvur.-C.-AlkvlWzB Methyl. Ethyl, n- Oder iso-Propyl. n-, iso-, sec- Oder tert. -Butyl, n-. 
s?c ;;S^oder e -P:n^'^^^^^^^^ Ally.. 2-Buteny.. 8-Buteny. 1-Methy.-2-prope^^ 

5 nvl'2 Methra-propenyl). Ca-U-Alkinyl (z.B. Propargyl, 2-Butinyl), C-C-Halogenalkyl. ^(^-f 2-F.uorethyl . 
' 2-(^-t3SnaLnyl Iz.B. 3-Chlorally.). C,-C.-A.koxy-C,-Cs-a,ky, (z.B. '^^^^^^J^^^^^^^^^^^^ 

CCCvcloaikvl (zB Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl). Ca-CG-Cycloalkyl-Ci aiKyi 

fz B CyCZlr^efhyl Cyc^^^^^^ Cyan-C,-C.-alkyl (z.B. Cyanmethyl. 3-Cyanpropyl), C,-C.- 

£koxycaSS,-C.-alk^ (z.B. Ethoxycarbonylmethyl, tert.-Butoxycarbonylmethyl. tert-Bu oxycarbonyl- 
.0 roXwSnS-C^-a'alkyl (z.B. Benzyl. 2-Phenylethy., 3-Phenyh.ropy" 4^heny^uty,) _H^^^^^^ 

?Pvridv Thienvl)-C,-Cs-alkyl (z.B. Pyrid-3-yl-methyl. Thien-2-yl-methyl), Aryl-(Phenyl)-C3-CG-alkenyl (z.B. 

1 pSl-^Hny^ Phenylibutenyl). Aryloxy(Phenoxy)-C,-Cs-alkyl (z.B. Phenoxymethyl. Phenoxyethyl. 

PhenoxvoroDvl Phenoxybutyl. Naphthoxymethyi, Naphthoxyethyl) sein, 

roberdera^matL^ Iphenyl) Oder heteroaromatische (Pyridyl. Thienyl) Ring gegebenenfalls durch e,nen 
?5 Oder mehrere z-B. 1 bis 5. insbesondere l bis 3 der folgenden Reste substituiert ist: 

S-L AImTz B Methyl. Ethyl. Propyl, Butyl), C-C^-Halogenalkyl, (z.B. Trifluormethyl. Tr.chlormethy ) Ca- 
? -CycSyl (z B cSpropy . Cyclobutyl, Cyclopentyl, Cyclohexyl), C-G.-Alkoxy (z. B. Methoxy^ Ethoxy , 
SopoxTSoryrC.S-Hato^^^^^ (z. B. Trifluorrriethoxy). Halogen (z.B. Fluor. Chlor. Brom). Aryl (z.B. 
Phenyl), Aryloxy (z.B. Phenoxy). 

Snnl deich oder verschieden sein und Wasserstoff. C,-C*-Alkyl (z.B. Methyl. Ethyl, n- Oder iso-Propyl. 
Butvlt cfS-H^ogena ky, (z B Trifluormethyl, Trichlormethyl), C, -C.-Alkoxy (z.B. Methoxy. Ethoxy. n-oder 
fso5J;;,Sxy:ButS?c'^^^^^^^^ l B. Trifluormethoxy). Halogen (z.B. Fluor. Chlor. Brom. Jod). 

Cyano oder Nitro sein, 

kinn 2 B C-Ce-Alkyl. (Ci -C.-Alkyl) (z.B. Methyl. Ethyl, n- Oder iso-Propyl. n-, iso-, sec- oder tert.-Butyl.n- 
iso sec -tert Oder neo-Pentyl. Hexyl). C-C^-Halogenalkyl (z.B. Trifluormethyl. Trichlornnethyl, Chlorme- 
2 Chlorethvl 3-Chlorpropyl 3-Brompropyl. 4-Chlorbutyl. 4-Brombutyl. 5-Chlorpentyl. 5-Brompen yl. 6- 
Shlhexy 6 B^^^^^^^^ (z B- Cyclopropyl. Cyclobutyl. Cyclopentyl und Cyclohexyl) se.ij 

40 SH'^l z B Phenyl) sein, wobei der aromatische Ring gegebenenfalls durch einen oder mehrere z.B. 
hffs nsSsond^e bis 3 der folgenden Reste substituiert ist: C-U-Alkyl (z.B. Methyl, Ethyl. Propyl, 
cSrieLkyl ZB TrifLrmethyl. Trichlormethyl), C-C.-A.koxy (j-B- Methoxy. Ethoxy P«.- 
poi, Butoxy). Ci-Cz-Halogenalkoxy (z.B. Difluormethoxy. Trifluormethoxy). Halogen (z.B. Fluor. Chlor. 
Brom, Jod) Cyano oder Nitro. 

" konre?g.eirh oder verschieden sein und Wasserstoff oder C-U-AlkyI (z. B. Methyl Ethyl, n- Oder iso- 
Propyl, Butyl) sein. Bevorzugt sind Verbindungen mit R* = Wasserstoff und R* - Methyl. 
X kann CH oder N bedeuten und 

. " r rnrst--o-cH.- . od. . 3- oa. 

'''°S:'::::;f2ZX::-^r ^igememen Forme. I bzw. lA k^nnen bei der Hers^llung aufgrund ^^^^^ 
C=C- bzw C = N-Doppelbindungen als E/Z-lsomerengemische anfallen. D.ese konnen ,n der ubi.chen 
Weise Z B durch Kri^llisatlon oder Chromatographie. in die einzelnen Komponenten getrennt werden^ 
55 Sowohl die einzelnen isomeren Verbindungen als auch ihre Qemische werden von der Erf.ndung umfaBt 
" !nTs nd arFungizide und Schadlingsbekampfungsmittel brauchbar. B-O^-h der Gru^^^^^^^^ -C^ 
(CONR^R^) = X-OCH3 sind diejenigen Verbindungen bevorzugt, in denen d.e Gruppen CONR R und 
OCH3 an der C = X-Doppelbindung E-Konfiguration besitzen. Bezuglich der Gruppierung -C(R*) = N-OR^ 
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sind diejenigen Verbindungen bevorzugt, in denen und OR' an der C - n nnnn»iKi„^ • „ 



70 



75 




20 



n 



25 



30 



35 



n (L = OH) 




n (L « a, Br) 



40 



45 





a^cirrdrSs^ri^^^^^^^^ ^'"^ - 386561 bekannt Oder .annen 

Reactions 24. (1976), S 187 224rhSlen S ^^^'^ ^ 5. S. 223 - 254; Org. 

wie etwa die sLreimlLoTde f m t L f Im^ ^'^'^'^'^^ Carbonsgurederivate 

Formel I (s. z.B. Houben Weyl, Bd TssZl 9^ S^Z Jl^ h T^^^ '''^''^ allgemeinen 
R\ R3. R* Rs RB und X LLn HifrK " ^^y- S. 654 ff). 

n ,!. », u r ^l^" genannten Bedeutunaen 

50 Herstellungsbeispiel 1 

engt. Der verb e bende RuckstanH wirri in n;^Ki^. *u x dDiiiirien. Das Filtrat wird einge- 
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und anschlieBend getrocknet. Man erhSlt 252 g (94 %) 4-Hydroxy-2-methyl-acetophenon-0-methyloxim 

in Form eines farblosen kristallinen Feststoffs (Fp.: 96 - 98 -C). 

89 6 Q (0 5 mol) 4-Hydroxy-3-methyl-acetophenon-0-methyloxim werden unter St.ckstoff m 300 ml 

Lkenem Methanol vorglgt 90 g (fi.5 mol) elner 30 % (Gew.-%) Natriummethanolat-Losung werden 
- Loeuopft Na^h 2 Stunden wird das Methanol abdestllliert. Der RQckstand wird in 700 ml D.methylfor- 
' mam d gelSst 15 g Kaliumjodid werden zugesetzt. AnschlieBend wird bei ^^^^^"l^'^'''^^ 

SLtoff eine Losung von 15 .6 g (0.53 mol) 2-(Brommethyl)-phenylglyoxylsauremethylester-0-methylo- 

'm TaOO m! Me^an'ol zugetroptt. Nach etwa 10 Stunden ROhren bei ^"^T^^ ^^^^^^ 
•C abgekQhIt und es wird Wasser zugetropft. Der entstandene N.ederschlag wd "^^ '^f'^'lT^. 
„nH Pentan nachaewaschen und getrocknet. Man erhalt 153.7 g (80 %) 2-[2 -Methyl-4 

° TethoryrnoeX^'yT^^^^^^^^^ ^'^ 

stallinenFeststoff(Fp.:138-^140-C).^^^^ 2-[2'-Methyl-4--(methoxyiminoeth-1"-yl)-phenoxymethyl]- 
Dhenvlalvoxylsauremethylester-O-methyloxim werden in 32 ml Tetrahydrofuran gelost und mit 3.6 g 
?0 047 rlo^refner 40 proz wassrigen Methylaminlosung versetzt. Das Reaktionsgem.sch w.rd anschl.e- 
ien^faT 6 ^nden bei 40 • C gerUhrt. AnschlieBend wird eingeengt. Der Ruckstand wird in Methyl-tert.- 
buw J*e' alenommen. Die organische Phase wird mit Wasser gewaschen. getrocknet und erneut 
TaZ% DTverSelbende Rohprodukt wird uber eine Kieselgel-Saule (Cyclohexan/ Ess,gsaureethyle- 
sS^fn)ZoTaxlgr^pHsc^ gereinigt. Man erhalt 3.2 g (67 o/o) 2-[2--Methyl-4^(methoxy.m,noeth-1 - 

.0 ;rphenoxJethyl]-phen^lglyoxylsLre-methylamid-0-methyloxim in Form farbloser Kr.staI.e (Fp.: 104- 

lOS-C, Verbindung 1.007). 
Herstellungsbeispiel 2 

25 a-[2-(2'-Methyl-4'-(methoxyiminoeth-1"-yl)-phenoxymethyl)-phenyl>^-methoxy-acrylsaure-methylamid 

a> a-(2-Brommethylphenyl)-^-methoxy-acrylsauremethylester und 4-Hydroxy-3-methyl-acetophenon-0- 
methyfol werde^analog Vorschrift b) (Beispiel 1) zu --t2-(2;-Methy.-4--(^^^^^^^ -y hphe- 

noxymethyl)-phenyl]-0-methoxy-acrylsaure-methylester umgesetzt. Die Verbindung fallt als farbloser 

" b^Tg ''io 'sZ ' Z ^c,-ri(2'-Methyl-4Xmethoxyiminoeth-1"-y.)-pheno^^^^^^ 

acrvlsaure-methylester werden in 15 ml trockenem Pyridin gelost. Man setzt 5.2 g (0.039 mol) 
t^s'^^^r^erulium odid zu und ruhrt fOr 8 Stunden bei 130 "C. Die "-^rtfh^st"'!' Mrh^rt - 
Der Ruckstand wird in Wasser autgenommen. Die wassrige Phase wird zunachs^ mit Methyl-tert. 

35 butytethef Sw^^^^^^^ und anschlieBend mit Salzsaure angesauert. Dann wird die wassnge Phase m, 
Kl-tert. brtyletherextrahiert. Die Methyl-tert.-butylether-Phase wird rr.it Wasser 9ewaschen ub^^^ 
Nat2msulfat getrocknet und eingeengt. Man erhalt 2,1 g „-[2-(2--Methyl-4--(methoxy.m,noeth-1 -y^> 
phroTyr^ShyO-phenyll-^-methoxyacrylsaure als dunkles Harz. das ohne weitere Reinigung fur die 

acrv saure Jnd 0 53 g Pyridin werden in 10 ml trockenem Diethylether vorgelegt. Bei 0 - 5 C wird 0.8 g 
^(^67 moS TWonyl^hlorid zugetropft und fur 10 Stunden bei Raumtemperatur gerOhrt. Es wird filbert. 
Df^FLTliTeingeengt. Man erhalt 2 g ..[2-(2--Methyl-4Hmethoxyiminoeth.1"-yl)-phenoxy^^^^^^^ 
phenyl n-methoxy-acryisaurechlorid als dunkles Ol, das ohne weitere Reinigung fur die Folgereaktio- 

.5 "^^'"a^^^JJ^rmol) a-[2-(2--Methyl-4'-(methoxyiminoeth-1"-yl)-phenoxymethyl)-phenyl ] -^-methoxy- 
acrvlsaurrhlorL we den n 10 ml ofchlormethan vorgelegt. Man tropft bei 0 - 5 • C eine Losung aus 1 g 
^0^2 morMemylamin in 10 ml Dichlom^ethan zu. Es wird 10 Stunden bei Raumtemperatur geruhrt^ 
d£ LTw onsqer^isch wird in 20 ml Dichlormethan autgenommen. mit Wasser gewaschen. getrockne 
und ^naerqt Das ve,b^ Rohprodukt wird uber eine l^eselgel-Saule (n-Hexan/Aceton = 2/1) 

" 'S^c::SS^^c^^^^m. Man erhMS 0.5 g (50 %) «-l2-<2--Methy.-4Mmethoxyiminoe^^^^^^^^^ 

ymethyl)-phenyl]-^-methoxy-acrylsaure-methylamid in Form farbloser Knstalle (Fp.. 96 - 98 C. Verbin 

"T^rltspSchender Weise lassen sich die in der folgenden Tabelle zusammengestellten Verbindungen I 
bzw dfe Ve bindungen lA. in denen Z NR^R* bedeutet. herstellen. Die Verbindungen lA. ,n denen 2 OR^ 
beLtet. sind gem^B den Angaben der EP-A 386 561 erhaltlich. Sle sind ebenfalls in der folgenden 
Tabelle aufgefuhrt. 
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besondere Bedeutung zukommt Insekten. Spinnentiere und Nematoden) eine 

sp,„^,.„ L *rj;:x — 'srn ' ^ 
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Verbindungen der allgemeinen Forme! 1.2, in denen R* Cyclopropyl bedeutet und die 
Kombination der Substituenten H\ R2, R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.2. in denen R* Cyclopentyl bedeutet und die 
Kombination der Substituenten R\ R2, R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.2, in denen R* Cyclohexyl bedeutet und die 
Kombination der Substituenten R\ R2. R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel I., in denen R* CF3 bedeutet und die Kombination 
der Substituenten H\ R2, R3 und X fur eine Verbindung jeweils einer Zeile der Tabelle D 
entspricht 

Verbindungen der allgemeinen Formel 1.2, In denen R"^ CH2CI bedeutet und die Kombina- 
tion der Substituenten H\ R2, R3 und X fur eine Verbindung jeweils einer Zeile der 
Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.2. in denen R^ CH2CH2CI bedeutet und die 
Kombination der Substituenten H\ R^, R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R* Cyclopropyl bedeutet und die 
Kombination der Substituenten R\ R2, R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, In denen R* Cyclopentyl bedeutet und die 
Kombination der Substituenten R\ R2, R3 und X fOr eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R"^ Cyclohexyl bedeutet und die 
Kombination der Substituenten H\ R2, R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4. in denen R* CF3 bedeutet und die Kombina- 
tion der Substituenten R\ R2, Rs und X fur eine Verbindung jeweils einer Zeile der 
Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R* CH2CI bedeutet und die Kombina- 
tion der Substituenten R\ R2, R3 und X fGr eine Verbindung jeweils einer Zeile der 
Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R'^ CH2CH2CI bedeutet und die 
Kombination der Substituenten R\ R^, R3 und X fur eine Verbindung jeweils einer Zeile 
der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.2. in denen R* fur Cyclopropyl und =X- fur =N- 
stehen und die Kombination der Substituenten H\ R^ und fur eine Verbindung jeweils 
einer Zeile der Tabelle E entsphcht 

Verbindungen der allgemeinen Formel 1,2, in denen R* fUr Cyclopentyl und =X- fur =N- 
stehen und die Kombination der Substituenten R\ R^ und fur eine Verbindung jeweils 
einer Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.2, in denen R* fur Cyclohexyl und =x- fur =N- 
stehen und die Kombination der Substituenten R\ R^ und R^ fur eine Verbindung jeweils 
einer Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.2, in denen R^ fur CF3 und =X- fOr =N- stehen 
und die Kombination der Substituenten R\ R^ und R^ fCir eine Verbindung jeweils einer 
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Tabelle 22: 



Tabeile 23: 



Tabelle 24: 



Tabelle 25: 



Tabelle 26: 



Tabelle 27: 



Zeile der Tabelle E entspricht 

Verbindungen der allgemelnen Formel 1.2, In denen R* fUr CH2CH2CI und =X- fOr =N- 

stehen und die Kombination der Substituenten R\ und R^ fur eine Verbindung jeweils 
einer Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R"^ fur Cyclopropyl und =X- fur = N- 
stehen und die Konnbination der Substituenten H\ R^ und R^ fur eine Verbindung jeweiis 
einer Zeile der Tabelle E entspricht 

Verbindungen der allgenneinen Forme! 1.4, in denen R* fur Cyclopentyl und =X- fur =N- 
stehen und die Konnbination der Substituenten R\ und R^ fur eine Verbindung jeweils 
einer Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R* fur Cyclohexyl und =X- fur =N- 
stehen und die Kombination der Substituenten R^ R^ und R^ fur eine Verbindung jeweils 
einer Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R''^ fur CF3 und =X- fur =N- stehen 
und die Kombination der Substituenten R\ R^ und R^ fur eine Verbindung jeweils einer 
Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R* fur CH2CH2CI und =X- fur =N- 
stehen und die Kombination der Substituenten R^ R^ und R^ fur eine Verbindung jeweils 
einer Zeile der Tabelle E entspricht 
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Un3 


IM 


30 




PI — PU— PW— PW-. — 


9 — PU-. 


5-CH{CH3] 


> 2 


OTJ- 

L.n3 


PW 




B 69 d 


PHr* 
\*ri3 


9 ^PM-i 


5-CH(CH3] 


» 2 


PUi — PU-v — 


IN 




B 62 5 




9 — PH-5 


5-CH(CH3] 


> 2 




PH 




B. 626 


CH3-CH2 


2-CH3 


5-CH (CH3: 


> 2 


CH3-CH2- 


N 


35 


B.627 


CH3-CH2 


2-CH3 


5-CH(CH3 


> 2 


CH3-CH2- 


CH 




B. 628 


CH3-CH2-CH2 


2-CH3 


5-CH (CH3 


> 2 


CH3-CH2- 


N 




B. 629 


CH3-CH2-CH2 


2-CH3 


5-CH{CH3 


> 2 


CH3-CH2- 


CH 


40 


B.630 


CH3-(CH2)3- 


2-CH3 


5-CH(CH3 


) 2 


CH3-CH2- 


N 




B.631 


CH3-(CH2)3- 


2-CH3 


5-CH (CH3 


) 2 


CH3-CH2- 


CH 
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Tabelle C 



Verb.-Nr. 




~R2 


R3 








X 


C.001 


CHs- 


2-CH3 


H 


CH3 


CH3 


CH3 


N 


C.002 


CH3- 


3-CH3 


H 


CH3 


CH3 


CH3 


CH 


C.003 


CH3-CH2 


2-CH3 


H 


CH3 


CH3 


CH3 


N 


C.004 


CH3-CH2 


2-CH3 


H 


CH3 


CH3 


CH3 


CH 


C.005 


CH3 


2-CH3 


H 


CH3 


H 


H 


N 


C.006 


CH3 


2-CH3 


H 


CHs 


H 


"h 


CH 


C.007 


CH3 


2-CH3 


H 


CH3 


H 


O2 H5 


N 


C.008 


CH3 


2-CH3 


H 


CH3 


"h 


C2H5 


CH 


C.009 


CH3 


2-CH3 


H 


CHa 


CHa 


C2H5 


CH 
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Tabelle D 





Verb - -Nr . 




R2 


R3 


X 


5 


D.OOl 


CH3- 


H 


H 


CH 




D. 002 


CH3- 


H 


H 


N 




D.003 


CH3- 


2~C1 


H 


CH 


10 


D.004 


CH3- 


2-Cl 


H 


N 




D.005 


CH3- 


2-CH3 


H 


CH 




D.006 


CH3- 


2-CH3 


H 


N 




D. 007 


CH3- 


2-OCH3 


H 


CH 


to 


D.008 


CH3- 


2 -OCH3 


H 


N 




D.009 


CH3- 


3-Cl 


H 


CH 




D.OlO 


CH3- 


3-Cl 


H 


N 


20 


D.Oll 


CH3- 


3-CH3 


H 


CH 




D.012 


CH3- 


3-CH3 


H 


N 




D.013 


CH3- 


3--OCH3 


H 


CH 


25 


D.014 


CH3- 


3-OCH3 


H 


N 


D. 015 


CH3 


2-Cl 


6-Cl 


CH 




D, 016 


CH3 


2-Cl 


6-Cl 


N 




D.017 


CH3-CH2- 


H 


H 


CH 


30 


D. 018 


CH3-CH2- 


H 


H 


N 




D.019 


CH3-CH2- 


2-Cl 


H 


CH 




D.020 


CH3-CH2- 


2-Cl 


H 


N 


35 


D.021 


CH3-CH2- 


2-CH3 


H 


CH 




D. 022 


CH3-CH2- 


2~CH3 


H 


N 




D. 023 


CH3~CH2- 


2-OCH3 


H 


CH 




D.024 


CH3-CH2- 


2-OCH3 


H 


N 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



Verb . -Nr . 




Tr2 


Tr3 
1 


1 Y 
1 


D. 025 


ICH3-CH2-"" 


1 3 -CI 


1 u 

1 ^ 


1 url 


D. 026 


1 CH3-CH2- 


1 3-ci 


1 tl 

1 ^ 


1 XT 

1 


D. 027 


1 CH3-CH2- 


1 3-CH-5 


1 u 


1 

1 


D.028 


1 CH3-CH2- 


1 3-CH-i 


1 u 

I 


1 M 

1 ■'^ 


D.029 


[CH3-CH2~ " 


1 3 -OCH-i 


1 XI 
1 


1 y^XJ 

1 ^rl 


D.030 


|CH3-CH2- 


1 3-OCHi 


1 u 


1 KT 
1 JN 


D.031 


CH3-CH2- ■ 


2-Cl 


1 u 


1 OIJ 

1 Crl 


D. 032 


ICH3-CH2- 


1 2-Cl 




1 XT 


D. 033 


I CH3-CH2-CH2- 


1 U 
1 


1 D — CwJ. 


1 CH 


D. 034 


CH3-CH2-CH2- 


1 H 


Iw 
1 n 


1 XT 
1 


D.035 


CH2=CH-CH2- 


1 H 
1 


1 u 
I n 


1 L.n. 


D.036 


CH2=CH~CH2- — — — 


1 H 


1 n 


I 


D.037 


CH3-CH(CH3)- 


1 H 


m 
I n 




D.038 


CH3-CH{CH3)- 


H 


1 H 

1 


1 M 


D. 039 


HC SC-CH2- 


H 


1 U 

1 Zl 


1 cu 


D.040 


[hcs c~ch~ 


H 


I H 


In 


D.041 


|cyclo-C3H5-CH2- 


|h 


1 H 




D.042 


1 cyclO-C3H5-CH2- 


H 


Ih 


1 IM 


D.043 


CH3-CH2-CH2-CH2- ^ 


H 


' H j 


' CM 


D.044 


CH3-CH2-CH2'CH2- 


H 


u 


KT 


D. 045 


CH3-CH=CH-CH2- 


H 






D. 046 


CH3-CH=CH-CH2- 1 


15 


H 1 


N 


D. 047 


CH3-(CH2)5- 1 


H 


H 1 

1 


v_ n 


D.048 


CH3-(CH2)5- 1 


H 


H 1 

1 


M 


D.049 


cyclo-CsHu- 


H 


H 

t « 1 




D. 050 


cyclo-CgHii- 


H 


H 1 




D.051 . 1 


C6HS-CH2" 


"h 1 


H 1 




D. 052 


C6H5-CH2- ~~ 


H 


H 1 


M 1 


D. 053 


4-CI-C6H4-CH2- 


H 1 


u 1 




"d7054 


4-CI-C6H4-CH2- 


H 1 


H 1 


1 


D.055 1 


3-CF3-C6H4~CH2- 


H 1 


H 1 

1 


pu 1 


D.056 I 


B-CFi-CfiH^-CHo- 


u 1 
ri 1 


H 1 


N 


D.057 1 


4-CI-C6H4-CH2- 


H 1 


H 1 


CH 


D.058 1 


4-CI-C6H4-CH2- 1 


H 1 


H 


N 


D.059 I 


C6H5-CH2-CH2-CH2- 1 


H 1 


H 1 


CH 


D. 060 1 


C6H5-CH2-CH2-CH2- 1 


H I 


H J 


N J 


D.061 1 


C6H5~(CH2)4- 1 


H 1 


H 


CH 


dT062 I 


C6H5-{CH2)4- 1 


h" j 


H 1 


N 


D.063 1 


C6H5-CH2-CH=CH-CH2- 1 


H 1 


H 1 


CH 
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16 
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Verb.-Nr 
D.064 
D,065 



D.066 

D.067 

D.068 
D.069 



D.070 

D>071 
D.072 
D.073 



D.lOl 
lD.102 



C6 H5-CH2-CH=CH-CH2- 
4-F-C 6H4-CH=CH-CH2'^CH2- 
4 F -C6H4 -CH=CH-C H2-CH2^ 
t-C4H90-CO-CH2- 
t-C4H90-CO-CH2- 
t-C4H90-CO-(CH2)3- 



|t-C4H90-CO- {CH2) 3- 
|C1-CH=CH-CH2- 
C1-CH=CH-CH2- 

IC2H5 



IC2H5 

| cH3-C(CH3)2- 

CH3-C(CH3)2- 

C H3-CH(CH3)-CH2- 

CH3-CH(CH3)-CH2- 

CH2=C(CH3)-CH2- 

| CH2=C(CH3)-CH2- 
CH3-CH (CH3 ) -CH2-CH2- 
CH3-CH (CH3 ) -CH2-^CH2- 

|C H3"(CH2)4- 

IC H3- (CH2)4- 
2-F-C6H4^<H2- 

2- F-C6H4-CH2- 

3- F-C6H4-CH2- 
3-F-C6H4-CH2- 
2-CX-C6H4~CH2- 
2-CI-C6H4-CH2- 
3.4-CI2-C6H3-CH2- 
3,4-Cl2-C6H3-CH2- 
2,6-Cl2-C6H3"CH2- 
2 . 6-CI2-C6H3-C H2- 
C6H5-CH2-CH2" 
C6H5-CH2'CH2-' 
C 6Hs-CHgCH-'CH2~CH2- 
C6H5"CH=CH-CH2-CH~ 
4-Cl-C6Hs-C H2-CH=CH-CH2- 
4-Cl-C6H5-CH2-CH=CH-CH2- 



4-CF3-C6H5-CH2-CH=CH-CH2' 
4-CF3-C6Hs-CH2-CH=CH-"ch7 



56 



55 



BNSDOCID <EP ^0579124A1_L> 



EP0 579 124 A1 



Tabelle E 



10 



15 



20 



25 



30 



35 



40 



45 



50 





(Verb. -Nr 




|R2 






[R3 " 




[E, 001 

IT. r\ r\ "> 




J2-CH3 


(5-CH3 




1 c. : UU2 

1 ^\ ^\ ^ 


" CH3CH2- 


)2-CH3 


j5-CH3 




1 E. 003 


^ CH3CH2CH2- ■ 


|2-CH3 


5-CH3 




jE,004 

1 A ^ ^ 


CH3CH2CH2CH2- 


|2-CH3 ■ 


1 5-CH3 




IE. 005 


HC = C-CH2- 


1 2 -CH3 


j5-CH3 ^ 




|E.006 


CH2=CH-CH2- 


I2-CH3 


|5~CH3 




E. 007 


^ CH3-CH=CH-CH2 


I2-CH3 


I5-CH3 




|e.O08 


C2H5'CH2-CH2- 


I2-CH3 


1 5-CH3 




[e.009 


CH3 


2-CH3 


I2-CI 




E.OlO 


CH3CH2- " 


1 2 -CH3 


}2-Cl 




E.Oll 


{CH3CH2CH2- " 


j2-CH3 


]2^C1 1 




E.012 


ICH3CH2CH2CH2" 


(2-CH3 " 


j2-Cl 1 




E.013 


{CH2=CH-CH2- 


J2-CH3 


|2-C1 




E,014 


C2H5-CH2-CH2- 


I2-CH3 


{2-CI 




E.015 


|CH3 


1 2 -CH3 


I 5-i-Proyl j 




E.016 


TCH3CH2- 


[2-CH3 ; 


|5-i-Proyl | 


1 Ji . U 1 / 


ICH3CH2CH2- 


[2-CH3 ' 


[5-i-Prqyl I 


[E.Qie 


[CH3CH2CH2CH^ 


I2-CH3 


5-i-Proyl 1 


|e.019 ~ 


[cH2=CH-ChP 


2-CH3 


5-i>Proyl 1 


(e>02Q 


C2H5-CH2-CH2-~ 


2-CH3 j 


5-i-Proyl 1 


|e.Q21 


CH3 


2-~Cl 


5-Cl j 


|e>022 


CH3CH2- 


2-Cl 1 


5-Cl 


|e.023 


CH3CH2CH2- 1 


2-ci n 


5-Cl 1 


jE.024 


CH3CH2CH2CH2- 1 




5-Cl 1 


|E.025 [ j 


HC = C-CH2- 1 


2-Cl J 


5-Cl 1 


[e.026 I 


CH2=CH-CH2- 1 


2-Cl j 


5-Cl j 


[e.027 I 


C2H5-CH2-CH2- 1 


2-Cl 1 


5-Cl 


1 i: 


.029 t 


CH3 1 


2^F ' |j 


H 


Ie 




CHiCH:?- r 


2-F T 


H j 


[e 


.030 j 


CH3CH2CH2- j: 




5 j 


[E 


.031 T 


=H3CH2CH2CH2- H 


2-F 1] 




Je 
Ie 


.032 (l 
.033 ( 


^CSC-CH2- n 

:h2=ch-ch2- h 


r^F h 

i-Cl jc 


~ 1 


[e 
Ie" 


.034 h 




i j 

)-CH3 1 




.035 jc 


■H3CH2- I2 


^-ci f?:^5^ 




^036 jc 
>037 |c 


:H3CH2CH2- {2 


'-C1 [5 


►-CH3 1 


:H3CH2CH2CH2- 1 2 


-ci 


-CH3 
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10 



16 



20 



25 



30 
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65 



Verb, -Nr. 


1 IR' 


2 Tr 


3 1 


"e,038 H 


CSC-CH2- Lf_ 


-CI p 


-CH3 1 


[E,039 |C 


H2=CH-CH2- p 


■CI |5 


-CH3 


|e,Q4Q jC 


lis r 


-CN |H 




|e,041 \C 


:h3CH2- P 


-CN |H 1 


|e.042 |C 


:h3(ch2)4- H 


-CH3 p 


• -CH3 


|e.043 |C 


:h3(ch2)5- H 


.>CH3 5-^»3 


|E.Q44 1^ 


:6H5-CH2- 1^ 


>-cH3 n 


)-CH3 1 


|e,Q45 ~jl 


C-C4H90-CO-CH2- h 


8 -CH3 ' 


3-CH3 \ 


|e.046 I 


C1-CH=CH-CH2- p 


^-CH3 r 


5'CH3 \ 


|E.047 [ 


CH30-CH2"CH2- 1- 


2-CH3 1 


5-CH3 1 


1e.048 \ 


CH3CH2CH2- 1 


2-CH3 j 


H 1 


|e.049 1 


CH3CH2CH2CH2- 1 


2 -CH3 1 


H J 


|e>050 [ 


CH3(CH2)4- 1 


2-CH3 1 


H 1 


|e.051 I 


CH3(CH2)5- 1 


2-CH3 1 


H 1 


|E,052 I 


CH3(CH2)6'' 1 


2-CH3 


H 1 


IE. 053 ' 


|hcsc-ch2- I 


2-CH3 1 


n j 


|e.054 


CH2=CH-CH2- 




|h I 


|e.055 


tcH3-CH=:CH-CH2- 


2-CH3 


[h I 


1e.056 


IC2H5-CH2-CH2- 


t2-CH3 


|h I 


|e.057 


|CH30-CH2'CH2- 


|2'-CH3 




|e.058 


C6HS-CH2- 


I2-CH3 


\H 1 


E.059 


}C1-CH=CH-CH2- 


|2-CH3 


|H \ 


IE. 060 


I t-C4H90-CH-CH2- 


|2-CH3 




1 E. Ool 


1 r\fr 1 0 - C 11 — 


2-CH3 


|h ] 


Ie-062 


(CH3)2'CH- 


2-CH3 




IE. 063 


1 t -Butyl - 


|2-CH3 


}H \ 


Ie.064 


(CH3)2"CH-CH2- 


2-CH3 


|h I 


|e.065 


1 (CH3)2-CH- 


2-CH3 


j 5-CH3 


1e.066 


1 t -Butyl - 


2-CH3 


" 5-CH3 


1e.Q67 


(CH3)2-CH-CH2- 


2-CH3 


" 5-CH3 



Spoklruir, von pflanzenpMhoQ.nen plEen, .nsbosondere aus dw Kl^ *« H Tell Mmert«n.- 

den Samen dieser Pflanzen. uu^ix^^^- 
Speziell eignen sie sich zur Bekampfung folgender Pflanzenkrankheiten. 

Erysiphe graminis (echter Mehltau) in Getreide, 
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Erysiphe cichoracearum und Shaerotheca fuliginea an KarbisaewSchsen 
Podospheare leucotricha an Apfein, ^^urDisgewachsen, 
Uncinula necator an Reben, 
Puccinia-Arten an Getreide, 

> Rhizoctonia-Arten an Baumwolle und Rasen 
Ustilago-Arten an Getreide und Zuckkerohr ' 
Venturta inaequalis (Schorf) an Apfein, 
HelminthosporiunD-Arten an Getreide, ' 
Septoria nodorum an Weizen, 

> Botrytis cinerea (Grauschimmel) an Erdbeeren. Reben 
Cercospora arachidicola an Erdnussen, 
Pseudocercosporella herpotrichoides an Weizen. Gerste 
Pyncularia oryzae an Reis. 
Phytophthora infestans an Kartoffein und Tomaten 
Fusarium- und Verticillium-Arten an verschiedenen Pflanzen 
PlasnDopara viticola an Reben. 
Alternaria-Arten an Gemuse und Obst 

2wecken; sie sollen in jedem Fall Sne feirTe .^h ^"Jt !^"9^f°:'^^" "chten sich nach den Verwendungs- 
sters einer CyclopropaLronSlrgelThrleii ortho-substltuierten Benzyls- 

unter Verwendung von Bn..lJrr^,nTuToZ^^^ gewOnschtenfalls 
mittel auch andere organische Losunasm^el Ik HM Verdunnungs- 

(Z.B. Chiorbenzole), Paraffine (z B ErSSonl, A^^Tf 0^'°'"^'^" ^""^ ^y'°'>' ^'^'°'-'«rte Aromaten 
exanon). Amine (z.B. Ethanolam n.' S^l^oZlS^V"-^ '^^^^"^ Cycloh- 

le (2.B. Kaoline. Tonerden. Talkum sTn^^^^ Tragerstoffe wie naturliche Gesteinmeh- 

re, Silikate): Emulgiemiittel wie nich ioSL und an^o^^^^^^^^^ •^°^'^*«P«^se Kieselsau- 

Ether, Alkylsulfonate und arylsulfonate) uS Disoerale mS? T^^^'^^^^ ^^'^^ P°'y°''y«thylen-Fettalkohol- 

Die fungizlden Mittel enLten iXeni^^nS^^ Ugnm-Sulfitablaugen und Methylcellulose. 
Gew.% Wirkstoff. ycneinen zwischen 0.1 und 95, vorzugswelse zwischen 0,5 und 90 

Die Aufwandmengen liegen Je nach Art des gewUnschten Effelctes zwischen 0,01 und 3 kg Wirkstoff pro 
0.01'i tg^KC'^Stg^^^^^^ V.rkstoff.engen von 0.001 bis 50 g. vorzugsweise 

ander^n als Fungizide auch zusan,.en .it 

Oder auch mit DQngemitteIn Herbiz,den. Insektiziden. Wachstumsregulatoren. Fungiziden 

Wirk^rsspS^rS?" ''''' '^^^ ^''^'^ -^^n- eine VergroBerung des funziziden 

SpinXrerr?r;.^oder^^^^^^ - d. .asse der Insekten. 

Hygiene-, Vorratsschutz- und VeterinarTeWor alf Srh^H^' L u^""^" Pf'^^^^-^schutz sowie auf dem 

2u den schadlichen Insekten gSn ^^ i^^^^^^ werden. 
Agrotis ypsilon, Agrotis segetum M^^^r^i^^^Tn? ^'^"^««e^""9e (Lepidoptera) beispielsweise 
grapha gamma, Bupalus |:?niarrus. ^a^^ecla ^T^^^^^^^^ f T"^"'!!' ^^''^'"^'^ '^"to- 

neura fumfferana. Choristoneura Occident? cTX uniDun^^^^ c T ""^' Choristo- 
nia nitldalis. DIatraea grandiosella, Earias Insurana Ei^Znn' f P°'r^onena. Dendrolimus pini. Dlapha- 
bouliana. Feltia subterranea. Gallerra r^eiS^ GraStTf "V'^"^ Eupoecilia amblguella, Evetria 
ra. Heliothis virescens, Heliothls zea He 1^ ' „d. Q^«Plo"ta molesta.Heliothis armige- 

malinellus. Kelfferia lycopersicella Umbd na "^P^^*^^ <^-ea, Hyponomauta 

scitella, Lithocolletis blancardel.a. Loberb^ST^oS S 'T^'T '^"^^^'^^ 

cha. Lyonetia clerkella. Malacosoma neustria. MameSa brassicaf o ' ""P^'* ^^"^^"'"^ 

iviamestra brassicae. Orgyia pseudotsugata. Ostrinia nubilalis. 
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Panolis flammea, Pectinophora gossypiella, Peridroma saucia. Phalera bucephala. Phthonmaea operculella. 
Phyllocnistis citrella. Pieris brassicae, Plathypena scabra. Plutella xylostella. Pseudoplusia includens. Phya- 
cionia frustrana. Scrobipalpula absoluta. Sitotroga cerealella. Sparganothis pilleriana. Spodoptera fmg.perda. 
Spodoptera littoralis. Spodoptera litura, Thaumatopoea pityocampa. Tortrix viridana. Trichoplusia ni. Ze.ra- 

6 phera canadensis. . . « -^t^t, 

Aus der Ordnung der Kafer (Coleoptera) beispielsweise Agrilus sinuatus. Agnotes Imeatus, Agnotes 
obscurus. Amphimallus solstitialis, Anisandrus dispar. Anthonomus grandis, Anthonomus pomorum Atoma- 
ria linearis. Blastophagus piniperda. Blitophaga undata. Bruchus rufimanus. Bruchus pisorum Bruchus 
lentis Byctiscus betulae, Cassida nebulosa, Cerotoma trifurcata. Ceuthorrhynchus assimil.s, Ceuthorrynchus 
10 napi, 'Chaetocnema tibialis, Conoderus vespertinus. Crioceris asparagi. Diabrotica longicorn.s, D.abrotica 12- 
punctata. Diabrotica virgifera, Epilachna varivestis, Epitrix hirtipennis. Eutinobothrus brasiliens.s. Hylob.us 
abletis Hypera brunneipennis, Hypera postica. Ips typographus. Lema bilirteata. Lema melanopus, Leptinot- 
arsa decemlineata. Limonius californicus, Lissorhoptrus oryzophilus, Melanotus communis. Meligethes 
aeneus. Melolontha hippocastani. Melolontha melolontha. Oulema oryzae. Ortiorrhynchus sulcatus Otoorrh- 
,5 ynchus ovatus. Phaedon cochleariae, Phyllotreta chrysocephala, Phyllophaga sp., Phyllopertha hortcola, 
Phyllotreta nemorum. Phyllotreta striolata, Poplllla japonica, Sitona llneatus, Sitophilus granaria. 

Aus der Ordnung der ZweiflUgler (Diptera) beispielsweise Aedes aegypti. Aedes vexans. Anastrepha 
ludens Anopheles maculipennis. CeraBtis capitata. Chrysomya bezziana, Chrysomya hominivorax, Chryso- 
mva macellaria. Contarinia sorghicola. Cordylobia anthopophaga. Culex pipiens. Dacus cucurbitae, Dacus 
20 oleae Dasineura brassicae, Fannia canlcularis. Gasterophilus intestlnalis. Glossina morsitans. Haematob.a 
irrltans Haplodiplosis equestrls. Hylemyia platura, Hypoderma lineata. Liriomyza sativae. Liriomyza tr. oin. 
Lucilia caprlna, Lucllia cuprina, Lucilla sericata, Lycoria pectoralis, Mayetiola destructor. Musca domestica. 
Muscina stabulans. Oestrus ovis. Oscinella frit, Pegomya hyoscyami. Phorbia antigua. Phorb.a bra^icae. 
Phorbia coarctata. Rhagoletis cerasi. Rhagoletis pomonella. Tabanus bovinus. Tipula oleracea. Tipula 

25 paludosa^^ Ordnung der Thripse (Thysanoptera) beispielsweise Frankllnlella fusca, Frankliniella occidenta- 
lis. Frankliniella tritici. Sclrtothrips citri, Thrips oryzae, Thrips palmi, Thrips tabaci. 

Aus der Ordnung der Hautflugler (Hymenoptera) beispielsweise Athalia rosae. Atta cephalotes, Atta 
sexdens, Atta texana, Hoplocampa minuta, Hoplocampa testudinea, Monomorium pharaonis. Solenopsis 

30 geminata, Solenopsis invicta. ^t^,,^ 

Aus der Ordnung der Wanzen (Heteroptera) beispielsweise Acrostemum hilare, Blissus leucopterus. 
Gvrtopeltis notatus, Dysdercus cingulatus, Dysdercus intermedius. Eurygaster integnceps, Euschistus 
impictiventris, Leptoglossus phyllopus, Lygus lineolaris, Lygus pratensis, Nezara viridula. Piesma quadrata. 

Solubea insularis. Thyanta perditor. . ^ u-,. a^^i«^» 

35 Aus der Ordnung der Pflanzensauger (Homoptera) beispielsweise Acyrthosiphon onobrychis. Adelges 
lands. Aphidula nasturtii. Aphis fabae. Aphis pomi, Aphis sambuci, Bemlsia tabaci. Brachycaudus cardui, 
Brevicoryne brassicae, Cerosipha gossypii. Dreyfusia nordmannianae. Dreyfusia piceae, Dysaphis radicola, 
Dysaulacorthum pseudosolani. Empoasca fabae. Macrosiphum avenae. Macrosiphum euphorbiae Macrosi- 
phon rosae, Megoura viciae, Metopolophium dirhodum, Myzodes persicae. Myzus cerasi, Nephotet^ix 
40 cincticeps, Nilaparvata iugens. Pemphigus bursarius, Perkinsiella saccharicida. Phorodon humuli. PsyHa 
mali, Psylla piri, Rhopalomyzus ascalonicus. Rhopaloslphum maidis, Sappahis mail. Schizaphis grammum, 
Schizoneura lanuginosa. Trialeurodes vaporarlorum, Viteus vitifolll. 

Aus der Ordnung der Termiten (Isoptera) beispielsweise Calotermes flavicollls, Leucotermes flavipes. 
Retuculitemnes lucifugus, Termes natalensls. 
45 Aus der Ordnung der Geradflugler (Orthoptera) beispielsweise Acheta domestica, Blatta onentalis. 
Blattella germanica. Forficula auricularia. Gryllotalpa gryllotalpa. Locusta migratorla. Melanoplus biv.ttatus, 
Melanoplus femur-rubrum. Melanoplus mexicanus. Melanoplus sanguinipes. Melanoplus spretus, Nomada- 
cris septemfasciata, Periplaneta americana, Schistocerca americana. Schistocerca peregnna, Stauronotus 

maroccanus, Tachyclnes asynamorus. ^,:^^r,..<^ 

50 Aus der Klasse der Arachnoldea beispielsweise Spinnentiere (Acarina) wie Amblyomma amencanum. 
Amblyomma variegatum, Argas persicus, Boophilus annulatus, Boophilus decoloratus. Boophilus microplus, 
Brevipalpus phoenicis, Bryobia praetlosa. Dermacentor sllvarum, Eotetranychus carpinl. Eriophyes sheldoni. 
Hyalomma truncatum, Ixodes ricinus, Ixodes rubicundus, Metatetranychus(Phanonychus)ulm.. Ornithodorus 
moubata. Otoblns megnini, Paratetranychus pllosus, Dermanyssus galllnae. Phyllocoptruta oleivora, Poly- 
55 phagotarsonemus latus, Psoroptes ovis, Rhipicephalus appendiculatus. Rhipicephalus evertsi, Sarcoptes 
scabiei. Tetranychus cinnabarinus. Tetranychus kanzawai, Tetranychus pacificus. Tetranychus telarius. 
Tetranychus urticae. 
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Aus der Klasse der Nematoden beispielsweise Wurzelgallennematoden. 2.B. Meloidoavne haola Maloi 
dogyne mcogn^ta Meloidogyne javanica, Zysten bildende Nematoden. z.B. Q^^a l^oc^^Ss'Z^^ 
de a avenae. Heterodera glycinae. Heterodera schachtii. Heterodera trifolii. Stock- und Sichen z B 
Belonola,mus long.caudatus. Ditylenchus destructor. Dityler,chus dipsaci. Heliocotylenchus llticL^^' 
H° ? T . T::'" "^^^P^"'"^ Rotyler,chus robustus. Trichodorus primitives Tlnchortnchus 

sifpr^^ir axr "^^'^"""^ "^^^'^-^^ — ■ ~~ 

<i^r^l^Tf^ '°p"^" !<°"l!f ■ '""^^ Formulierungen oder den daraus bereiteten Anwen- 

dungsformen z^. ,n Fornn von direkt versprOhbaren Losungen. Pulvem. Suspensionen Oder Disoerelonen 
ITTT"- Staubemitteln. Streumittein, Granulaten LchTsXnerneZ' 

Verstauben Verstreuen oder GieBen angewendet werden. Die Anwendungsformen richten sfch ganz ^!lh 

Z X=«^:;tXSSn'^ " ^"^^ -'^^'^'^ ^ein.e%ertei.ung der erdufg^ger 

re variie^ J^det"'°"^"*"'°"'" ariwendungsfertigen Zubereitungen konnen in grofieren Bereichen 

wnhf/ir*^*f ! "^""r ^""^ 3"*®'^ ^"^^'S '"^ Ultra-Low-Volume-Verfahren (ULV) verwendet werden 
auTzXe"' ^'^ WirkstoH oder sigar^den WirtSJle 

.0 0.1 b^^A^ru^^s^ ^^^^^ -er Frei.andbedingungen 

Min<f "r lJ^''!!®"""^ '"'■^'^ verspruhbaren Losungen. Emulsionen. Fasten oder Oldispersionen kommen 

Se z B Slnr ro^ Oder tenschen Ursprungs, aliphatische. cyclische und arorr,atische Kohlenwasser- 
M 1 . ^ ■ °'' Tetrahydronaphthalin, alkylierte Naphthaline Oder deren Derivate 

• , Chloroform. Tetrachlorkohlenstoff, CycrohexanoT CycI>hex^on 



(Spit^IJr^ vr wSsrb"erS;r:rn"' Z^nre^ n-^n^- 

r o j °'^P®'^9'®''- E-nulgiernnittel in Wasser homogenisiert werden. Es konnen aba? auch 
aus wirksamer Substanz Netz-. Haft-. Dispergier- oder Emulgiermittel und eventuell LSungsrttel 2 
bestetende Konzentrate hergestellt werden, die zur Verdunnung mit Wasser geeignet Id ' 
h=,r '^l^, "^^-^'a^henaktive Stoffe kommen Alkali-, Erdalkali-, Ammoniumsaize von LigninsulfonsSure Naoht 

ott^' F^UuT^^^^^^^^ Alkylarylsutfonate' TylSe AlkyTs^t 

lUMditj, renaiKonoisuirate und Fettsauren sowie deren Alkali- und Erdalkaii<?fli7o Qai^*. ^ i* +• ^ 

hormadehyd, Kondensationsprodukt© des Naphthalins bzw. der Naphtalinsulfonsaure mit Ph^nr^i „nH 
Formaldehyd. Polyoxyethylenoctylphenolether. ethoxyliertes Isooctylphenor OctS^^ NonvlDhenol Al 
FeSit"h^i:^l''°'^^^^^^ Tributylphenylpolyglykolether. Alkylar^lpolyetheSh'ole IsZS^^^^^^^^ 
Fettalkoholethylenoxid-Kondensate. ethoxyliertes Rizinusol, Polyoxyethytenalkylether ethoxXrtes S^^^^^^ 
ypropylen, Laurylalkoholpolyglykoletheracetal, sate, ethoxyliertes Rizinusol PolyoxyJ^hvSS^ 
c^rse in iSL^r'^"' ^-^'«'^°h°'Po'V9.y^o.etheraceta.. Sorbitester. uX^SZt:^:!:'':^- 

^ subs^Tn ~ - — - 

und G^'i*T? w>ST ? ^^'«^h«" 0-01 ""CI 95 Gew,%, vorzugsweise zwischen 0.1 

und 90 Gew.^ des Wirkstoffs. Die Wirkstoffe werden dabel in einer Reinheit von Qn »/ hie ^nn o, 

vorzugsweise 950/0 bis 100 %(nachNMR-Spektrum)eingesetzt. °° 
60 Beispiele fur Formuljerungen sind: 

Wrk"stoTe an L^tT^'T:' ''^P^29"'^^""9S und Homogengranulate; sie kSnnen durch Bindung der 

t Tragerstoffe hergestellt werden. Feste TrSgerstoffe sind z.B. Mineralerden wie SilicaaeT 
K.eselsauren, Kieselgele. Silikate, Talkum, Kaolin. Attaclay. Kalkstein. Kalk. Kreide BoL LSfi Ton 

aa ^^irwie ' B^AmmT" ""''fn '^-9"-— '^t. Magneslumoxid. gemah.ene Kunst^ o„^ DOnge: 
te !L rlwH Ammoniumphosphat. Ammoniumnitrat, Harnstoffe und pflanzliche Produk- 

SofTe B-""^""den-. Holz- und NuBschalenmehl. Cellulosepulver und andere teste rS^er- 
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Zu den WIrkstoffen konnen Ole verschledenen Typs, Herbizide, Fungizide. andere Schadllngsbekamp- 
fungsmittel, Bakterlzide. gegebenenfalls auch erst unmittelbar vor der Anwendung (Tankmix), zugesetzt 
warden. Diese Mittel kSnnen zu den erflndungsgemaSen MItteIn im Gewichtsverhaltnis 1 : 10 bis 10 : 1 
zugemischt werden. 

6 Die erfindungsgemaBen Mittel konnen in diesen Anwendungsformen auch zusannmen nnit anderen 

WIrkstoffen vorliegen, wie z.B. Herbiziden, Insektiziden, Wachstumsregulatoren und Fungiziden, Oder auch 
mit Dungemittein vermischt und ausgebracht werden. Belm Vermischen mit Fungiziden erhalt man dabei in 
vielen Fallen eine VergroBerung des fungiziden Wirkungsspektrums. 

10 Anwendungsbeisplele fOr die Wirkung gegen Schadpiize 

Als Vergleichswirkstoffe wurden die folgenden Verbindungen benutzt 2-(2'-Methyl-phenoxymethyl)- 
phenylglyoxylsauremethylester-O-methyloxim (A) mit der Formel 




25 

(bekannt aus EP 253 213) 
und 

2-(2'-Methyl-4'-(methoximinoeth-1"-yl)-phenoxymethyl)-phenylglyoxylsauremethylester-0-methyloxim (B) 

mit der Formel 
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NOCH3 



(bekannt aus EP 386 561) 



A.1 Wirksamkeit gegen Plasmopara vlticola 

Blatter von Topfreben der Sorte "Muller Thurgau" wurden mit waBriger Spritzbruhe. die 80 % Wirkstoff 
und 20 % Emulglermittel in der Trockensubstanz enthielt, besprUht. Urn die Wirkungsdauer der 
Wirkstoffe beurteilen zu konnen, wurden die Pflanzen nach dem Antrocknen des Spritzbelages 8 Tage 
im Gewachshaus autgestellt. Erst dann wurden die Blatter mit einer Zoosporenaufschwemmung von 
Plasmopara viticola (Rebenperonospora) infiziert. Danach wurden die Reben zunachst fur 48 Stunden in 
einer wasserdampfgesattigten Kammer bei 24 und anschlieBend fur 5 Tage in einem Gewachshaus 
bei Temperaturen zwischen 20 und 30 'C aufgestellt. Nach dieser Zeit wurden die Pflanzen zur 
Beschleunigung des Sporangientragerausbruchs abermals fOr 16 Stunden in der feuchten Kammer 
aufgestellt. Dann erfolgte die Beurtellung des AusmaBes des Pilzausbruchs auf den Blattunterseiten. 
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Wirkstoff Nr. 


%-BefalI der Blatter nach Applikation von ...-ppm-haltiger waRriger Wirkstoffaufbereitung 




60 ppm 




15 ppm 


1.007 


0 




0 


1.011 


0 




0 


Unbehandelt 




65 





10 



15 



20 



A.2 Wirksamkeit gegen Weizenbraunrost 

Blatter von in Topfen gewachsenen WeizensSmlingen der Sorte "Kanzler" wurden mit Sporen des 
Braunrostes (Puccinia recondita) bestMObt. Danach wurden die Topfe fur 24 Stunden bei 20 bis 22 •C in 
eine Kammer mit hoher Luftfeuchtigkeit (90 bis 95 %) gestellt. Wahrend dieser Zeit keimten die Sporen 
aus und die Keimschlauche drangen in das Blattgewebe ein. Die infizierten Pflanzen wurden anschlie- 
fiend mit wafirigen Spritzbruhen. die 80 % Wirkstoff und 20 % Emulgiermittel in der TrockensCibstanz 
enthielten, tropfnafi gespritzt. nach dem Antrocknen des Spritzbelages wurden die Versuchspflanzen im 
Gewachshaus bei Temperaturen zwischen 20 und 22 • C und 65 bis 70 % relativer Luftfeuchte aufge- 
stellt. Nach 8 Tagen wurde das AusmaB der Rostpilzentwicklung auf den Slattern ermittelt. 



Wirkstoff Nr. 


%-Befan der Blatter nach Applikation von ...-ppm-haltiger waBriger Wirkstoffaufbereitung 




60 ppm 




15 ppm 


1.007 


0 


• 


0 


1.011 


0 




0 


Unbehandelt 




70 





25 



30 



35 



40 



45 



50 
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A.3 Wirksamkeit gegen Bohnenrost 

Blatter von Buschbohnen der Sorte "Fori" wurden mit einer wafirigen Sporensuspension des Bohnenro- 
stes (Uromyces appendiculatus) auf der Blattunterseite gleichmafiig bespruht. Danach wurden die 
Pflanzen 24 Stunden lang in einer Klimakammer mit hoher Luftfeuchtigkeit bei 19 -C gehalten und 
anschliefiend im Gewachshaus bei 22 bis 25 • C aufgestellt. 2 bis 3 Tage danach erfolgte die Spritzbe- 
handlung mit den Wirkstoffen auf die untere (basale) Halfte der Blatoberseite. Die Beurteilung des 
AusmaBes der Pilzentwicklung auf den Blattern wurde 10 bis 12 Tage nach dem Bespruhen vorgenom- 
men. Durch die zeitliche und raumliche Trennung von Blattbehandlung mit den Sporen und Blattbehand- 
lung mit den Wirkstoffen wird ein unmlttelbarer Kontakt zwischen Pilz und Wirkstoff ausgeschlossen; der 
Fungizidwirkung muB daher die Wirkstoffaufnahme und Wirkstoffwanderung im Blatt vorausgegangen 
sein (systemischer Transport). Die Prufung der verschiedenen Blattzonen eriaubt daher die Feststellung 
einer translaminaren oder apikalen Bewegung der getesteten Wirkstoffe im Blatt. 

Das Ergebnis des Versuches zeigt, daB nach der Behandlung mit einer 50 ppm Wirkstoff enthalten- 
den Spritzbruhe die Wirkstoffe 1.003. 1.007 und 1.014 auf der Blattunterseite und z.T. auch auf dem 
unbehandelten Teil der Bohnenblatter eine fungizide Wirkung zelgten wahrend die bekannten Verbindun- 
gen A und B keine fungizide Wirkung zeigten. 

Anwendungsbeispiele fUr die Wirkung gegen Schadlinge 

Die Wirkung der Verbindungen der allgemeinen Formel lA gegen Schadlinge aus der Klasse der 
Insekten, Spinntiere und Nematoden lieB sich durch folgende Versuche zeigen: 
Die Wirkstoffe wurden 

a) als 0,1 %ige Losung in Aceton Oder 

b) als 10 %ige Emulsion in einem Gemisch aus 70 Gew.-% Cyclohexanol. 20 Gew.-% Nekanil® LN 
(Lutensol® AP6, Netzmittel mit Emulgier- und Dispergienwirkung auf der Basis ethoxylierter Alkylphenole) 
und 10 Gew.-% Emulphor® EL (Emulan® EL. Emulgator auf der Basis ethoxylierter Fettalkohole) 

aufbereitet und entsprechend der gewunschten Konzentration mit Aceton im Fall von a) bzw. mit Wasser im 
Fall von b) verdunnt. 

Nach AbschluS der Versuche wurde die jeweils niedrigste Konzentration ermittelt, bei der die Verbin- 
dung im Vergleich zu unbehandelten Kontrollversuchen noch eine 80 - %ige Hemmung bzw. Mortalitat 
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hervorriefen (Wirkschwelle bzw. Minimal-Konzentration). 
B.I Aphis fabae (Schwarze Laus), Kontaktwirkung 

Stark befallene Buschbohnen (Vicia faba) wurden mit der wSBrigen Wirkstoffaufbereitung behandelt. 
Nach 24 h wurde die Mortalitatsrate bestimmt. 

In diesem Test zeigten die Verbindungen 1.007. 1.011. 1.015, 1.003, 1.001. 1.017. 1.058, 1.086, 1.096 und 
1.029 Wirkschwellen von 200 bis 1000 ppm. 
B.2 Nephotettix cincticeps (Grune Reiszikade), Kontaktwirkung 

Rundfilter wurden mit der waBrigen Wirkstoffaufbereitung behandelt und anschliefiend nnit 5 adulten 

Zikaden belegt. 

Nach 24 h wurde die Mortalitat beurteilt. 

In diesem Test zeigten die Verbindungen 1.007, 1.011, 1.014. 1.015, 1.003, 1.002, 1.004. 1.017, 1.117, 
1.307. 1.192, 1.193, 1.195 und 1.201 \/Virkschwellen von 0,4 bis 0,1 mg. 

B.3 Prodenia litura (Agypt. Baumwollwurm), Zuchtversuch 

Funf Raupen des Entwicklungsstadiums L3 (10 - 12 mm) wurden auf Standardnahrboden (3,1 I Wasser, 
80 g Agar, 137 g Bierhefe, 515 g Maismehl. 130 g Weizenkeime sowie ubiiche Zusatzstoffe und 
Vitamine (20 g Wessonsalz, 5 g Nipagin, 5 g Sorbin, 10 g Zellulose, 18 g Ascorbinsaure, 1 g Lutavit® 
blend (Vitamin), 5 ml alkoholische Biotin-Losung)) aufgebracht, der zuvor mit der waBrigen Wirkstoffauf- 
bereitung benetzt worden war. 

Die Beobachtung erstreckte sich bis zum SchlOpfen der Falter in einem Kontrollversuch ohne 

Wirkstoff. 

In diesem Test zeigten die Verbindungen 1.003. 1.014. 1.015. 1.017. 1.057, 1.064, 1.068. 1.076. 1.100. 
1.108, 1.109, 1.112, 1.119 und 1.079 Wirkschwellen von 200 bis 0,1 ppm. 
B.4 Agrotis ypsilon (Erdraupe), Kontaktwirkung 

Maisblatter werden fur 3 Sekunden in die waBrige Wirkstoffaufbereitung getaucht und nach dem 
Abtropfen in eine Petrischale (0 12 cm) auf einen Rundfilter gelegt. Jede Schale wird mit 5 Raupen im 3. 
und 4. Larvenstadium (ca. 15 mm Lange) belegt. 

Nach 24 und 48 Stunden bestimmt man die Wirkung nach % FraBverhinderung und % Mortalitat. 

In diesem Test zeigten die Verbindungen 1.060, 1.070. 1.086, 1.090, 1.096, 1.117. 1.121, 1.129. 1.140, 
1.177, 1.307. 1.189, 1.190, 1.191, 1.192, 1.193, 1.195, 1.201 und 1.213 eine Wirkschwelle von 10 bis 1000 ppm. 
B.5 Sitophilus granaria (Kornkafer), Kontaktwirkung 

Der Boden eines VersuchsgefaBes wurde mit der acetonischen Losung des Wirkstoffs benetzt und nach 
dem Abdampfen des Losungsmittel mit 50 Kafern besetzt. 

Nach 4 h wurden die Kafer auf unbehandelte Pappschalchen gesetzt. Diese Schalchen wurden dann 
in die VersuchsgefaBe gestellt. 

Nach insgesamt 24 h wurde die Mortalitat bestimmt, wobei Kafer, die die Pappschalchen nicht mehr 
verlassen konnten, als tot bzw. schwer geschadigt galten. 

In diesem Test zeigte die Verbindung 1.115 eine Wirkschwelle von 1 mg. 
B.6 Musca domestica (Stubenfliege), Kontaktversuch 

Der Boden eines VersuchsgefaBes wurde mit der acetonischen Losung des Wirkstoffs benetzt und nach 
dem Abdampfen des Losungsmittel mit 10 Fliegen besetzt. 
Nach 4 h wurde die Mortalitatsrate bestimmt. 

In diesem Test zeigten die Verbindungen 1.064, 1.071, 1.077, 1.078, 1.080. 1.083, 1.085, 1,098, 1.100, 
1.103, 1.106, L111, 1.115. 1.117, 1.126, 1.127. 1.130, 1.133. 1.309 und 1.184 eine Wirkschwelle von 0,01 bis 2 
mg. 

B.7 Musca domestica (Stubenfliege). Zuchtversuch 

25 ml einer trockenen Futtermischung (1 kg Kleie, 250 g Hefepulver, 35 g Fischmehl) wurde mit dem 
Wirkstoff und 25 ml einer Milch-Zucker Losung (1 I Milch. 42 g Zucker) vermischt und anschiieBend mit 
20 Larven des 1. Entwicklungsstadiums besetzt. 

Nach dem Schlupfen der Larven in einem Kontrollexperiment wurde die Mortalitat bestimmt. 

In diesem Test zeigte die Verbindung 1.064 eine Wirkschwelle von 40 ppm. 
B.8 Prodenia litura (Agypt. Bauwollwurm), Kontaktversuch 

Rundfilter (0 9 cm) werden mit 1 cm^ der waBrigen Wirkstoffaufbereitung behandelt und in eine 
Kunstoffpetrischale (0 94 mm) gelegt. AnschiieBend setzt man 5 Prodenia-Raupen L3 ein und verschlieBt 
die Petrischale. Die Prufung erfolgt nach 24 Stunden. 

In diesem Test zeigten die Verbindungen 1.098, 1.100, 1.102, 1.106. 1.111, 1.115 und L184 eine 
Wirkschwelle von 0,1 bis 1 mg. 

B.9 Prodenia litura (Agypt. Bauwollwurm), Zuchtversuch 

Funf Raupen des Entwicklungsstadiums L3 (10 - 12 mm) wurden auf Standardnahrboden (3,1 I Wasser, 
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80 g Agar. 137 g Bierhefe, 515 g Maismehl. 130 g Weizenkeime sowie Dbliche Zusatzstoffe und 
Vitamine (20 g Wessonsalz, 5 g Nipagin, 5 g Sorbin. 10 g Zellulose, 18 g Ascorbinsaure. 1 g Lutavit®* 
blend (Vitamin). 5 nnl alkoholisclie Biotin-Losung)) aufgebracht, der zuvor mit der wafirigen Wirkstoffauf- 
bereitung benetzt worden war. 

Die Beobachtung erstreckte sich bis zum Schlupfen der Falter in einem Kontrollversuch ohne 
WIrkstoff. 

In diesem Test zeigten die Verbindungen 1.128. 1.272. 1.292, 1.293. 1.307 und 1.310 eine Wirkschwelle 
von 1 bis 1000 ppm. 

B.IOPIutella maculipennis (Kohlschaben), Kontaktwirkung 

Blatter junger Kohlpflanzen wurden mit der wai3rigen Wirkstoffaufbereitung benetzt und anschlieBend auf 
einen angefeuchteten Filter gelegt. Die praparierten Blatter wurden anschlieBend mit jeweils 10 Raupen 
des 4. Entwicklungsstadiums belegt. 

Nach 48 h wurde die Mortalitatsrate bestimmt. 

In diesem Test zeigten die Verbindungen 1.064. 1.065. 1.068, 1.079, 1.081, 1.084, 1.086, 1.088. 1.090, 
1.1 17 und 1.130 eine Wirkschwelle von 200 bis 1000 ppm. 
B.IIAedes aegypti (Gelbfiebermucke), Zuchtversuch 

Kunststoffbecher mit 250 ml Inhalt (0 8 cm) werden mit 200 ml Leitungswasser von 23 * C gefOllt und mit 
30-40 Aedes-Urven im 3. bis 4. Urvenstadium besetzt. Darauf gibt man die Prufsubstanz als wafirige 
Emulsion und Suspension in das GefaB und bestimmt nach 24 h die Mortalitat in den Gefa/3en. Danach 
zuchtet man weiter bis zum Schlupfen der Mucken. Die Raumtemperatur betragt 25 • C. 
In diesem Test zeigte die Verbindung 1.128 eine Wirkschwelle von 0.1 ppm. 

Pa tenta nspru c he 



1- Substituierte Oximether der allgemeinen Formel I 




in der 

Ci-C6-Alkyl, Cs-Ce-Alkenyl, Cs-C^-Alkinyl, Ci-Ce-Halogenalkyl. Cs-Ce-Halogenalkenyl, Ci -C^-Alkoxy- 
Ci-C6-alkyl. Ca-Cs-CycloalkyI, Cs-Cs-Cycloalkyl-Ci-U-alkyl. Cyan-Ci -Cs-alkyI, Ci -Cs-Alkoxycarbonyl- 
Ci-CG-alkyI, Aryl-Gi-CG-alkyl, Heteroaryl-Ci -Ce-alkyI, Aryl-Ca-CG-alkenyl oder Aryloxy-Ci -Ce-alky} be- 
deutet, wobep der aromatische oder heteroaromatische Ring gegebenenfalls durch einen oder mehrere 
der folgenden Reste substltuiert ist: Ci-C^-Alkyl, Ci-Ca-halogenalkyI, Ca-Cs-CycloalkyI, Ci-C^-Alkoxy. 
Ci-C2-Halogenalkoxy, Halogen, Aryl, Aryloxy, 
R2 und R3 

gleich Oder verschieden sind und Wasserstoff, Ci-C4-Alkyl, Ci -Cs-HalogenalkyI, Ci-C4-Alkoxy, C1-C2- 
Halogenalkoxy, Halogen, Cyano Oder Nitro bedeuten. 

Wasserstoff, Ci-Ce-Alkyl. Ca-CG-Cycloalkyl. Ci-Cz-HalogenalkyI oder Aryl bedeutet, wobei der aromati- 
sche Ring gegebenenfalls durch einen oder mehrere der folgenden Reste substituiert ist: Ci-C^-Alkyl 
Ci-C2-HaIogenalkyl, Ci-C^-Alkoxy, C1-G2 -Halogenalkoxy. Halogen, Gyano oder Nitro 
R^ und R^ 

gleich oder verschieden sind und Wasserstoff oder Ci-G^-Alkyl bedeuten, und 
X GH Oder N bedeutet. 
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2. Verfahren zur Herstellung substituierter Oximether der allgemeinen Forme! I gemaB Anspruch 1 
dadurch gekennzeichnet, dafi man einen substituierten Oximether der allgemeinen Formel 11 




n 



in der L fur Halogen, Ci-C*-Alkoxy Oder Hydroxy steht, mit einem Amin der allgemeinen Formel III 

HNRSR^ 111 

umsetzt. 

3. Substituierte Oximether der allgemeinen Formel II 




n 



in der R\ R^, R^ und R'^ die in Anspruch 1 gegebene Bedeutung haben und L fur Hydroxy oder 
Halogen steht. 

4. Fungizid, enthaltend einen inerten Tragerstoff und eine fungizid wirksame Menge eines substituierten 
Oximethers der allgemeinen Fonmel I gemSB Anspruch 1 . 

5. Verfahren zur Bekampfung von Pilzen, dadurch gekennzeichnet, daS man die Pilze Oder die von 
Pilzbefall bedrohten Materlalien, Pflanzen. Saatguter oder den Erdboden mit einer fungizid wirksamen 
Menge eines substituierten Oximethers der allgemeinen Formel I gemaB Anspruch 1 behandelt. 

6- Mittel zur Bekampfung von Schadlingen, enthaltend inerte Zusatzstoffe und eine pestizid wirksame 
Menge einer Verbindung der allgemeinen Formel I gemaB Anspruch I. 

7. Verfahren zur Bekampfung von Schadlingen, dadurch gekennzeichnet. dafi man die Schadlinge 
und/oder ihren Lebensraum mit einer wirksamen Menge einer Verbindung der allgemeinen Formel lA 
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30 



in der R\ R2, R3, und X die in Anspruch 1 gegebene Bedeutung haben und Z fur eine Gruppe 
NRSRB Oder OR^ steht, wobei RS und R^ gleich Oder verschieden sind und Wasserstoff oder C1-C4- 
Alkyl bedeuten, und R^ fur Ci-C4-Alkyl steht, behandelt. 

8. Verbindung der Fornnel I gemaB Anspruch 1, in der Methyl, R2 (in 2-Stellung) Methyl, R* und R& 
Methyl. R3 und R^ Wasserstoff, X N bedeutet und der Oximinoethylrest in 4-Stellung steht. 

9. Verbindung der Fornnel I gennaB Anspruch 1, in der R^ Methyl. R2 (in 2-Stellung) Methyl. R* und R^ 
Methyl. Rs und R^ Wasserstoff. X CH bedeutet und der Oximinoethylrest in 4-StelIung steht. 

10. Verbindung der Formel I gemaB Anspruch 1. in der R^ Methyl. R2 (in 2-Stellung) Methyl R* 
Cyclopropyl. R^ Methyl. R3 und R^ Wasserstoff. X N bedeutet und der Oximinorest in 4-SteIlung steht. 

11. Verbindung der Formel I gemaB Anspruch 1, in der R^ Methyl. R2 (in 2-Stellung) Methyl R* 
Trifluormethyl. R^ Methyl. R3 und R^ Wasserstoff. X N bedeutet und der Oximinorest In 4-Steilunq 
steht. 
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in der 

AlkyI, Alkenyl, Alkinyl, HalogenalkyI, Halogenalkenyl, AlkoxyalkyI, CycloalkyI, CycloalkylalkyI, CyanalkyI, Alkox- 
ycarbonylalkyl, Arytalkyj, HeteroarylalkyI, Arylalkenyl Oder AryloxyalkyI bedeutet, wobel der aromatische Oder 
heteroaromatische Ring gegebenenfalls substituiert ist. 
R2 und R3 

Wasserstoff, AlkyI, HalogenalkyI, Alkoxy, Halogenalkoxy, Halogen. Cyano oder Nitro bedeuten. 
R* 

Wasserstoff, AlkyI, CycloalkyI, HalogenalkyI oder Aryl bedeutet. wobei der aromatische Ring gegebenfalls 
substituiert ist und 

R7 

AlkyI bedeutet, und 

X CH Oder N bedeutet und diese Verbindungen enthaltende Schadlingsbekampfungsmittel. 
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Die vorllegende Erfindung betrifft die Verwendung von Verbindungen der allgemeinen Formel lA. 




in der 

Ci-C5-AII<yl, Cs-Cs-Alkenyl. C3-C4-Alkinyl, Ci -Cs-HalogenalkyI, Cs-Ce-Halogenalkenyl. Ci-C^-Alkoxy-Ci-Cs- 
alkyl, Cs-Ce-Cycloalkyl, C3-C5-Cycloalkyl-Ci-C4-alkyl, Cyan-Ci-Cc-alkyl, Ci-Ce-Alkoxycarbonyl-Ci-CG-alkyl. 
Aryl-Ci-CB-alkyl, Heteroaryl-Ci -Ce-alky!, Aryl-Cs-Cg-alkenyl oder Aryloxy-Ci -Ce-alkyl bedeutet, wobei der 
aromatische Oder heteroaromatische Ring gegebenenfalls durcli einen oder mehrere der folgenden Reste 
substituiert ist: 

Ci-U-AlkyI, Ci-C2-Halogenalkyl. Cs-Ce-Cycloalkyl. Ci-C4-AIkoxy. Ci -C2-Halogenalkoxy. Halogen. Aryl. 
Aryloxy. 
R2 und R3 

gleicli Oder verschiedenen sind und Wasserstoff. Ci-C4-Alkyl, Ci -C2-Halogenalkyl. Ci-C4-Alkoxy. C1-C2- 
Halogenalkoxy, Halogen, Cyano oder Nitro bedeuten, 
R* 

Wasserstoff, Ci-CG-Alkyl, Ci-Ce-Cycloalkyl, Ci -Cy-Halogenalky! oder Aryl bedeutet, wobei der aromatisclie 
Ring gegebenenfalls durch einen oder mehrere der folgenden Reste substituiert ist: 
Ci-C4-Alkyl, Ci-C2-Halogenalkyl. Ci-C4-Alkoxy. Ci-C2-Halogenalkoxy, Halogen, Cyano oder Nitro, 
R7 Ci-C4-Alkyl bedeutet, und 
X CH Oder N bedeutet, 
zur Bekannpfung von Schadlingen. 

Es ist bekannt, Oximether wie zum Beisplel das 2-(2'-Methyl-phenoxynnethyl)-phenyl-glyoxylsaureme- 
thylester-O-methyloxim oder das 2-(2'-Methyl-4'-(methoximinoeth-1 "-yl)-phenoxymethyl)-phenyl-glyoxylsau- 
remethylester-O-methyloxim ais Fungizide zu venwenden (EP-A 253 213; EP-A 398 692). 

Des weiteren sind aus der EP-A 386 561 Verbindungen der Formel lA als fungizide Wirkstoffe bekannt. 
Aufgabe der vorliegenden Erfindung waren neue Verbindungen miX breiterer Anwendbarkeit im Pflan- 
zenschutz. 

DemgemaB wurden Verfahren zur Bekampfung von Schadlingen und die VenA^endung der eingangs 
definierten Verbindungen der Forme! lA zur Bekampfung von Schadlingen gefunden. 

Die in der allgemeinen Formel lA aufgefUhrten Reste konnen beisplelsweise folgende Bedeutung 
haben: 
R^ 

kann z.B. Ci-Ce-Alkyl (Ci -C4-Alkyl) (z.B. Methyl, Ethyl, n- Oder iso-Propyl, n-, iso-, sec- Oder tert. -Butyl, n-, 
ISO-, sec.-, tert.-oder neo-Pentyl, Hexyl), Ca-Ce-Alkenyl (z.B. Allyl, 2-Butenyl, 3-Butenyl, 1-Methyl-2-prope- 
nyl, 2-Methyl-2-propenyl), C3-C4-Alkinyl (z.B. Propargyl. 2-Butinyl), Ci -Ce-Halogenalkyl, (z.B. 2-Fluorethyl), 
Ca-Cs-Halogenalkenyl (z.B. 3-Chlorallyl), Ci-C4-Alkoxy-Ci-C6-alkyl (z.B. 2-Methoxyethyl, 3- Ethoxy propyl) 
Cs-Cs-Cycloalkyl (z.B. Cyclopropyl, Cyclobutyl, Cydopentyl. Cyclohexyl), C3-C5-Cycloalkyl-Ci-C4-alkyl 
(z.B. Cyclopropylmethyl, Cyclohexylmethyl), Cyan-Ci-Cc-alkyI (z.B. Cyanmethyl, 3-Cyanpropyl). Ci-Cg- 
Alkoxycarbonyl-Ci-Cs-alkyl (z.B. Ethoxycarbonylmethyl, tert.-Butoxycarbonylmethyl, tert.-Butoxycarbonyl- 
propyl), Aryl-(Phenyl)-Ci-Ce-alkyl (z.B. Benzyl, 2-Phenylethyl, 3-Phenylpropyl, 4-Phenylbutyl), Heteroaryl- 
(Pyridyl, Thienyl)-Ci -Ce-alkyl (z.B. Pyrid-3-yl-methyl, Thien-2-yl-methyl), Aryl-(Phenyl)-C3-C6-alkenyl (z.B. 
4-Phenyl-2-butenyl, 4-Phenyl-3-butenyl), Aryloxy-(Phenoxy)-Ci -Ce-alkyl (z.B. Phenoxymethyl, Phenoxyethyl, 
Phenoxypropyl, Phenoxybutyl, Naphthoxy methyl, Naphthoxyethyl) sein, 

wobei der aromatische (Phenyl) oder heteroaromatische (Pyridyl. Thienyl) Ring gegebenenfalls durch einen 

3 
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Oder mehrere z.B. 1 bis 5, insbesondere 1 bis 3 der folgenden Reste substrtulert ist: 

Ci-C4-Alkyl (z.B. Methyl, Ethyl, Propyl. Butyl), Ci-C2-HalogenalkyI, (z.B. Trifluormethyl, Trichlormethyl), C3- 
Cs-Cycloalkyl (z.B. Cyclopropyl, Cyclobutyl, Cyclopentyl. Cyclohexyl), Ci-U-Alkoxy (z. B. Methoxy, Ethoxy, 
Propoxy, Butoxy), Ci -Ca-Halogenalkoxy (z. B. Trlfluormethoxy), Halogen (z.B. Fluor. Chlor, Brom), Aryl (z.b' 
5 Phenyl), Aryloxy (z.B. Phenoxy), 
R2 und R3 

konnen gleich oder verschieden sein und Wasserstoff. Ci-C^-Alkyl (z.B. Methyl, Ethyl, n- Oder iso-Propyl, 
Butyl), Ci-C2-Halogenalkyl, (z.B. Trifluormethyl, Trichlormethyl), Ci-C4-Alkoxy (z.B. Methoxy, Ethoxy, n-oder 
iso-Propoxy, Butoxy), Ci -Cz-Halogenalkoxy (z. B. Trlfluormethoxy), Halogen (z.B. Fluor, Chlor, Brom. Jod), 
10 Cyano oder Nitro sein, 
R* 

kann 2. B. Ci-Ce-Alkyl, (Ci -C^-Alkyl) (z.B. Methyl, Ethyl, n- oder iso-Propyl, n-. iso-, sec- oder tert.-Butyl, n- 
, Iso, sec. -tert. oder neo-Pentyl, Hexyl), Ci -Cy-HalogenalkyI (z.B. Trifluormethyl. Trichlormethyl, Chlorme- 
thyl. 2-Chlorethyl, 3-Chlorpropyl, 3-Brompropyl, 4-Chlorbutyl, 4-BrombutyI, 5-Chlorpentyl, 5-Brompentyl. 6- 
T6 Chlorhexyl, 6-Bromhexyl), Cg-Ce-CycloalkyI (z.B. Cyclopropyl, Cyclobutyl, Cyclopentyl und Cyclohexyl) sein 
Oder Aryl (z.B. Phenyl) sein, wobei der aromatische Ring gegebenenfalls durch einen oder mehrere z.B. 1 
bis 5, insbesondere 1 bis 3 der folgenden Reste substituiert ist: Ci-C4-AIkyl (z.B. Methyl, Ethyl, Propyl, 
Butyl), Ci -C2-Halogenalkyl (z.B. Trifluormethyl, Trichlormethyl), Ci-C4-Alkoxy (z.B. Methoxy, Ethoxy, Pro- 
poxy. Butoxy), Ci-C2-Halogenalkoxy (z.B. Difluormethoxy. Trifluormethoxy), Halogen (z.B. Fluor, Chlor. 
20 Brom, Jod) Cyano oder Nitro. 

X kann CH oder N bedeuten und 
R^ kann Ci-C^-Alkyl wie vorstehend genannt, insbesondere Methyl bedeuten. 

Der Rest -C(R*) = N-O-R^ kann am Phenylrest im Hinblick auf den Rest -O-CH2- in 2-. oder in 3- oder 
bevorzugt in 4-Stellung stehen. 
25 Die Verbindungen der allgemelnen Formel lA konnen bei der Herstellung aufgoind der C = C- bzw. 
C = N-Doppelbindungen als E/Z-lsomerengemische anfallen. Diese konnen in der Ublichen Weise, z.B. 
durch Kristallisation oder Chromatographie, In die einzelnen Komponenten getrennt werden. Sowohl die 
einzelnen isomeren Verbindungen als auch ihre Gemische werden von der Erfindung umfaBt und sind als 
Fungizide und Schadlingsbekampfungsmittel brauchbar. Bezuglich der Gruppierung -C(C0NR5R^) = X- 
30 OCH3 sind diejenigen Verbindungen bevorzugt. in denen die Gruppen C0NR5R& und OCH3 an der C = X- 
Doppelbindung E-Konfiguration besitzen. Bezuglich der Gruppierung -C(R*) = N-OR^ sind diejenigen Verbin- 
dungen bevorzugt, in denen R^ und OR^ an der C = N-Doppelbindung cis-standig sind und in denen 
deshalb bei kleinen Substituenten wie z.B. Methyl die C = N-Doppelbindung E-Konfiguration hat. 

Die Verbindungen der Formel lA sind aus der EP-A 386 561 bekannt oder lassen sich nach den dort 
35 beschrlebenen Methoden herstellen. 

Die folgenden Beispiele und Vorschriften sollen die Herstellung der neuen WIrkstoffe und ihrer 
Vorprodukte eriautern. 

Herstellungsbeispiel 1 

40 

2-[2*-Methyl-4'-(methoxyiminoeth-1"-yl)-phenoxymethyl]-phenylglyoxylsMure-methylester-0-methyloxim 

a) 225,3 g (1,5 mol) 4-Hydroxy-3-methyl-acetophenon werden in 600 ml trockenem Methanol gelost. 
150,3 g (1,8 mol) Methoxyaminhydrochlorid und 100 g Molekularsieb werden zugesetzt. Es wird 12 
Stunden bei Raumtemperatur (20 -C) geruhrt. Das Molekularsieb wird abfiltriert. Das Filtrat wird einge- 
engt. Der verbleibende Ruckstand wird in Dichlormethan aufgenommen. Die organische Phase wird mit 
Wasser gewaschen. getrocknet und eingeengt. Das erhaltene Festprodukt wird mit Pentan gewaschen 
und anschlielBend getrocknet. Man erhalt 252 g (94 %) 4-Hydroxy-2-methyl-acetophenon-0-methyloxim 
in Form eines farblosen kristallinen Feststoffs (Fp.: 96 - 98 'C). 

b) 89,6 g (0,5 mol) 4-Hydroxy-3-methyl-acetophenon-0-methyloxim werden unter Stickstoff in 300 ml 
trockenem Methanol vorgelegt. 90 g (0.5 mol) einer 30 % (Gew.-%) Natriummethanolat-LSsung werden 
zugetropft. Nach 2 Stunden wird das Methanol abdestilliert. Der RQckstand wird in 700 ml Dimethylfor- 
mamid gelost. 15 g Kallumjodid werden zugeseut. AnschlieBend wird bei Raumtemperatur unter 
Stickstoff eine Losung von 151,6 g (0,53 mol) 2-(Brommethyl)-phenylglyoxylsauremethylester-0-methylo- 
xim in 300 ml Methanol zugetropft. Nach etwa 10 Stunden Ruhren bei Raumtemperatur wird auf etwa 10 
•C abgekuhlt und es wird Wasser zugetropft. Der entstandene Niederschlag wird abfiltriert, mit Wasser 
und Pentan nachgewaschen und getrocknet. Man erhalt 153,7 g (80 %) 2-[2'-Methyl-4'-(methoxyimino- 
eth-1"-yl)-phenoxymethyl]-phenylglyoxylsauremethylester-0-methyloxlm als farblosen kristallinen Fest- 
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stoff (Fp.: 1 38 - 1 40 • C). 

Herstellungsbeispiel 2 
5 a-[2-(2'-Methyl-4'-(methoxyiminoeth-r'-yl)-phenoxymethyl)-phenyl]-/S-meth^^^ 

a-(2-Brommethylphenyl)-/S-methoxy-acrylsauremethylester und 4-Hyclroxy-3-methyl-acetophenon-0-me- 
thyloxim werden analog Vorschrlft b) (Beisplel 1) zu a-[2-{2'-Methyl-4'-(methoxyiminoeth-1"-yl)-phenoxyme- 
thyl)-phenyl]-i8-methoxy-acrylsaure-methylester umgesetzt. Die Verbindung fallt als farbloser Feststoff (Fp.: 
10 118-120-C)an. 

In entsprechender Welse lassen sich die in der folgenden Tabelle zusammengestellten Verbindungen 
lA herstellen. Die Verbindungen lA sind gemaB den Angaben der EP-A 386 581 erhaltlich. Sie sind 
ebenfails in der folgenden Tabelle aufgefuhrt. 

Desweiteren sind in den anschlieSenden Tabellen 3, 4, 12-17 und 23-27 diejenigen Verbindungen lA 
75 zusammengestelit, denen im Hinblick auf ihre biologische Wirksamkeit gegen tierische Schadlinge (Insek- 
ten, Spinnentiere und Nematoden) eine besondere Bedeutung zukommt. 
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Tabelle 3: 



Verbindungen der allgemeinen Formel 1.3, in denen die 
Kombination der Substituenten Ri, r2, r3, r4 ^nd X 
fur eine Verbindung jeweils einer Zeile der Tabelle A 
entspricht 
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Tabelle 4: 



20 



NORi 




1.3 



Verbindungen der allgemeinen Formel 1.4, in denen die 
Kombination der Substituenten Ri , r2, r3^ r4 ^nd X 
fur eine Verbindung jeweils einer Zeile der Tabelle B 
entspricht 
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Tabelle 15: 



50 




Tabelle 12: 



Tabelle 13 : 



Tabelle 14: 



NORl 



X OCH3 



OCH3 



1.4 



Verbindungen der allgemeinen Formel 1.4, in denen r4 
Cyclopropyl bedeutet and die Kombination der Substi- 
tuenten Ri, r2, r3 und X fiir eine Verbindung jeweils 
einer Zeile der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen r4 
Cyclopentyl bedeutet und die Kombination der Substi- 
tuenten Ri, r2, r3 und X fiir eine Verbind^Ing jeweils 
einer Zeile der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R^ 
Cyclohexyl bedeutet und die Kombination der Substi- 
tuenten Ri, R2, r3 und X fiir eine Verbindung jeweils 
einer Zeile der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen r4 
CF3 bedeutet und die Kombination der Substituenten 
R^. r3 und X fttr eine Verbindung jeweils einer 
Zeile der Tabelle D entspricht 
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Tabelle 16 



Tabelle 17 



Tabelle 23: 



Tabelle 24 



Tabelle 2 5 



Tabelle 26: 



Tabelle 27: 



Verbindungen der allgemeinen Formel 1.4, in denen 
CH2CI bedeutet und die Kombination der Siibstituenten 
Ri, r2, r^ und X fur eine Verbindung jeweils einer 
Zeile der Tabelle D entspricht 

Verbindungen der allgemeinen Formel 1-4, in denen R^ 
CH2CH2CI bedeutet und die Kombination der Substi- 
tuenten R^, r2, r^ und X fur eine Verbindung jeweils 
einer Zeile der TaJDelle D entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R^ 
fur Cyclopropyl und =X- fur =N- stehen und die Kombi- 
nation der Substituenten R^, R^ und R^ fiir eine Ver- 
bindung jeweils einer Zeile der Tabelle E entspricht 

Verbindtingen der allgemeinen Formel 1.4, in denen R^ 
fiir Cyclopentyl und =X- fur =N- stehen und die Kombi- 
nation der Substituenten Ri, R^ und R^ fur eine Ver- 
bindung jeweils einer Zeile der Tabelle E entspricht 

Verbindiongen der allgemeinen Formel 1.4, in denen R^ 
fiir Cyclohexyl und =X- fur =N~ stehen und die Kombi- 
nation der Substituenten R^, r2 vind R^ fur eine Ver- 
bindung jeweils einer Zeile der Tabelle E entspricht 

Verbindungen der allgemeinen Formel 1.4, in denen R^ 
fur CF3 und =X- fiir =N- stehen und die Kombination 
der Substituenten R^, R^ und R^ fiir eine Verbindxing 
jeweils einer Zeile der Tabelle E entspricht 

Verbind\angen der allgemeinen Formel 1.4, in denen R^ 
fur CH2CH2CI und =X- fiir =N- stehen und die Kombi- 
nation der Substituenten R^, R^ und R^ fiir eine Ver- 
bindung jeweils einer Zeile der Tabelle E entspricht 



0672347A1J_> 



21 



EP 0 672 347 A1 



Tabelle A 



10 



15 



20 



25 



30 



35 



40 



45 



50 



1 Verb . -Nr . 


[ri 


|r2 


|r3 


|r4 


Tx 


|a. 001 


{CH3- " 


Th" 


JH 


Th 


|CH 


A. 002 


|CH3- ' 


Th 


Th 


Th 


|n 


[A. 003 


jcH3- " " 


p-ci ~ 


|5-C1 


Th 


|CH 


|A.004 


|CH3- ' 


|2~C1 


js-ci 


Th 


Tn 


{A. 005 


CH3- ~ 


[4-01 


Th 


h 


IcH 


[A. 006 


|CH3> ~ 


[4-01 


Th 


\h 


[N 


|A.Q07 


[CH3- ' 


[4-CH3 


Th 


Th 


|CH 


|a.O08 


|CH3- 


{4-CH3 ^ 


|h 


|H 


In 


|a.009 


|CH3> 


1 5-OCH3 


[h 


Th 


jcH 


|a.oiq 


|CH3- " 


I 5-OCH3 


[h 


[h 


In 


[A. Oil 


[CH3- 


I 6-OCH3 


[h 


|h 


|CH 


[A. 012 


[CH3- 


I6-OCH3 


Ih 


[h 


\N 


|a.013 


[CH3- ^ 


|h 


|h 


|h 


[CH 


[A. 014 


|CH3->CH2- 


[h 


Lh 


[iT 


[n 


jA«015 


[CH3-CH2- ' 


2-Cl 


5-Cl 


[iT" 


CH 


[a. 016 


[CH3-CH2- 


2-Cl ^ 


5-Cl 


IH j 




Ia. 017 


CH3-CH2- 


1 4-Cl 


IH 


H 


CH 


|a. 018 


CH3-CH2- 


'4-CI ^ 


iH 




[n 


|a.Q19 1 


CH3-CH2- 


4-CH3 ] 


H 




"cH 


{a. 020 


CH3-CH2- 


4-CH3 


H 


H 


N 


|a.021 


CH3-CH2- 


5-OCH3 


H 


H 


cii 


(a. 022 


CH3-CH2' 


5-OCH3 


H 


H 


N 


|a,023 


CH3-CH2- 


6-OCH3 


H 


H 


CH 


[A, 024 


CH3-CH2- 


6-cx:h3 n 


H 


H 


N 


jA.Q25 


CH3-CH2-CH2- 


H 


H 1 


H 


CH 


|a.026 


CH3-CH2-CH2- 


H 1 


H 


H 


N 1 


[a. 027 


CH2=CH-CH2- 1 


H 


H 


H 


CH 


[a. 028 1 


CH2-CH~CH2- 


H 


H 


H 


N 


[a. 029 1 


CH3-CH(CH3) - — — — j 


H j 


H 1 


H 1 


CH 1 


[A. 030 1 


CH3-CH(CH3)- 1 


H j 


H I 


H J 


N 1 


[a, 031 j 


HC= C-CH2- 1 


H I 


H 1 


H j 


CH 1 


|a.032 j 


HC= C-CH2- ' 1 


H I 


H 


H 1 


N 


[a. 033 1 


cyclo-C3H5-CH2- 1 


H j 


H 1 


H 1 


CH 


[a, 034 j 


Cyclo-C3H5-CH2- ~j 


H 1 


H j 


H 1 


N 1 


[a. 035 j 


CH3-CH2-CH2-CH2- 1 


H j 


H 1 


H T 


CH I 


A. 036 I 


CH3-CH2-CH2-CH2- | 


H 1 


H 1 


H f 


N 


A. 037 j 


CH3-CH=CH-CH2- f 


H 1 


H 


H 


CH 



55 



22 



BNSDOC»D:<EP 0672347A1 I > 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



verD . — Nr . i r 




l2 |1 


0 |F 


Ix 




A. 03 o 1 V- 


'U PH— CH— CHo— 1^ 


[ p 




[ p 


i J 


A. U J 7 1 V. 


,ri3 v^n2 ' b j 






1 |c 


:h I 


I & oAn If 

A. Uf»v 1 


'Hi- (CHo ) t;- 1^ 




\ \i 


I \i 


J \ 


r» n /! 1 1 r 
A . U4 X It 


■"v/r 1 n— CcHi 1 — 1^ 




A \l 


{ |c 


:h I 


la ViA'y 1 f 
1 A. . ^ 1 


"vc Io-^CaHi 1 — M 


i |i 


5 n 


i \l 






■'cHc-CHo- 1 ^ 


^ [1 




i u 




1 A. \J*k% 1 V 




5 |1 




i p 


5 j 


1 A. U4 D 1 ' 


1-n -CcHz-CH^- 1^ 




H |] 


ri |< 


:h 1 


1 A . U*t D 1 


d-ri-CcH^-CHi- r 


H 1 


H [] 


H [] 


M j 


riv n Z '7 1 
1 A . / 1 




H 1 


H |l 


H 1 


CH 1 


1 A. U4 o 1 


7-rT?-)— CcHx— CHo— t 


H 1 


H I 


H \ 


N 1 


1 TV n A Q 1 
1 A. U4t^ 1 


d— n — r^Hyi-CHo— CH-?— 1 


H [ 


h 1 


H 1 


CH 1 


1 A. UDU 1 


A— rl — C/rHyt— PHt — CHo— 1 


H [ 


h \ 


H 1 


N j 


la A C -1 1 

1 A. U D X 1 


rcHc~CH->-CH-)-CH7- 1 


H [ 


H [ 


H 1 


CH J 


1 7\ n R 9 1 
1 A . U 1 


r ^Hc— CHt-CHt— CH-?- 1 

V— 5**b Vp-ii^ 1 


H 1 


H 1 


H 1 


N j 


r» A c3 1 

|A.ub3 1 


(—gHS"' \\-.ri2' 4 i 


H 1 


h 1 


H j 


CH { 


I* A c: x 1 

|A.0b4 1 


L.6"5 "2/4 1 


H 1 


h 1 


H 1 


N 1 


1 TV A c: C 1 
1 A< \JOO 


rrHc-r'Ho-CH=CH— CH2— 


H 


h 1 


H 


CH 1 


1 TV AC 
1 A . U DO 


r£Hc-rH-)-CH=CH-CH7— 


H 


^h ] 


H 1 




1 a O^^V 

j A . U -J ' 


4_F_rcH4-CH=CH-CH2-CH2- 


Ih 


h 


H 1 


CH j 


1 a oc; A 


4_F-CfiHA-CH=CH-CH2-CH2- ' 


Fh 


|h 


|h 


|n \ 


la ACQ 


1 1- -PxHqO—CO-CH'?— 


|h 


[h 


[h 


[cH 1 


1 a nfiO 


1 1 -CviHqO-CO-CH?- 


Ih 


Ih 


[h 


N 1 


1 2^ n fil 

1 /\ • yj \J X 


1 t-CiiHoO-CO- (CH2) 3- 


Th 


Th 


Th 


jcH 1 


1 A 062 


1 t-CAHoO-CO- (CH2) 3- 


Th 


|h 


|h 


|n \ 


1 A 06*5 

I n m yJ \J ~J 


1 C1-CH=CH-CH2- 




|h 


|h 






1 c 1-CH=CH-CH9 - 


|h 


|h 


Th 


Tn j 


lA 065 


1 J ^^^^^^^^^^^^^^^ 


I6-OC2H5 


|h 


Th 


|CH 1 


1a Ofis 




|6-OC2H5 ~ 


|h 


Th 


|N * 




IcHi-C (CH3) 2- 


Th 


|h 


|H 


{CH 


1 A 


ICH^-C (CH5) 2- 


Th 


Ih 


|h 


In 


la A £;o 
1 A. U 


1 PH-i— CH (CH-> ) -CH9- 


|H 


|h 


|H 


|CH 


|a.070 


|CH3-CH(CH3)-CH2- 


Ih 


[h 


Ih 


In 


1a>071 


|cH2=C(CH3)"CH2 


|h 


|h 


Th 


[CH 


A. 072 


|cH2=C(CH3)-CH2 


"Th 


"Th 


|h 


jN 


{A. 073 


1 CH3-CH (CH3 ) -CH2-CH2- 


|H 


|H 


H 


IcH 


A. 074 


1 CH3~CH ( CH3 ) -CH2-CH2- 


"Th 


{h 


|H 


|N 


A. 075 


|CH3-(CH2)4- 


|h 


[h 


{h 


|CH 


A. 076 


CH3-{CH2)4- 


|H 


Ih 


|h 


}N 



55 



23 



BNSDCXJID <EP_0672347A1J_> 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



[Verb. -Nr. 




"[r2 


|r3 


1 p4 
1 x\ 


1 V 

1 ^ 


[A. 077 


j2-F-C6H4-CH2- 


Th 


H 
<• 


1 u 
1 


1 Cn 


|a.078 


j2-F>C6H4-CH2- 


Th 


H 


1 u 

1 


1 N 


|a.079 ' 

Ia. 080 


)3-F-C6H4-CH2- 


|h 


H 


1 H 

1 


1 


Ia.osi 


j3->F-C6H4-CH2- 


Th 


H 


Th 


i KT 
1 ^ 




I2-CI-C6H4-CH2- 


|H 


H 


f H 


1 v.n 


[A. 082 


I2-CI-C6H4-CH2- ■ 


H 


""h 


|h 


1 M 


|a.083 


|3,4-Cl2-C6H3-CH2- 


Th" 


H 


Th 

1 


1 PH 


|a.084 


|3,4-Cl2-C6H3-CH2- 


Th 


H 


1 h 


Tm 


A. 085 


|2,6-Cl2-C6H3-CH2- ^ 


Th 


H 


Ih 


1 pu 


[A. 086 


1 2 , 6-Cl2~C6H3-CH2- 


Th 


"h 


I H 


Tm 

1 XN 


[A. 087 


C6H5-CH2-CH2- 


|h 


" H 


1 H 


1 pu 
i 


|a.088 


C6H5-CH2-CH2- 


Ih 


H 


Ih 

1 


1 KT 


[a. 089 


1 C6H5-CH=CH-CH2-CH2- 


Ih 


H 


1 h 


1 


|a.090 


1 C6H5-CH=CH-CH2-CH2"^ " 


[h 


H 


Ih 


1 M 


{a. 091 


4-Cl-C6H4-CH2-CH=CH->CH2- 


[h 


H 


h 


1 CH 
1 


{a. 092 


4-Cl-C6H4-CH2-CH=CH-CH2- 


[h" 


Ih 


h 


1 


|a.093 


1 4-CF3-C6H4-CH2-CH=CH-CH2- 


[h" 


[h 


1 H 


1 pij 


|a.094 


1 4-CF3-C6H4-CH2-CH=CH-CH2- 




[h 


Ih 

1 


IN 


[a. 095 




h 


IH 


CHi 1 


ch 


|a.096 


CH3 


"h 






N 


[a. 097 


'CH3 ' 


2-Cl 


5-Cl 


CHi 




jA.ogs 


CH3 


2-Cl 


5-Cl 


ch7~I 


N 


jA.099 


CH3 


4-Cl 


H 


CH-i 


CH 1 


{a. 100 


CH^ " 


4-Cl 


H 


ch7"~I 


N 1 

1 


[A. 101 




4-CH3 


H 


CH-i 1 


CH 1 


Ia. 102 1 


CH3 1 


4-CH3 n 


u 1 


CH-i 1 


N 

1 


[a. 103 1 


CH^ " 1 


5-0CH3 




CHi 1 


CH 1 


|a.104 I 


CH^ [ 


5-0CH3 ~| 


H j 


CHt I 


M 1 


jA.lOS 1 




6-0CH3 1 


H I 


CH-i 1 


CH 1 


Ia. 106 1 


CH3 


6-0CH3 


H j 


CH3 1 


N 1 

m^ 1 


Ia. 107 j 


CH3-CH2 ' H" 


H T 


H 1 


CH3 1 


CH 1 


|a. 108 1 


CH3-CH2 r 


H j 


H 1 


CH^ 1 


M 1 


|a.109 I 


CH3-CH2 " T 


2-Cl t 


5-Cl 1 


CH3 1 


CH 1 


[a.iio I 


CH3-CH2 " T 


2-Cl 1 


5-Cl 1 




N j 


[a. Ill j 


CH3-CH2 " 1 


4-Cl 1 


H j 


CH3 f 


CH j 


[a. 112 1 


CH3-CH2 T 


4-Cl T 


H h 


CH3 |] 


N j 


A. 113" 1 


CH3-CH2 T 


4-CH3 "1 


H |( 


"H3 |l 


CH ( 


'a. 114 p 


-H3-CH2 T 


fl-CH3 J 


H |i 


Eh^ n 


6? j 


A. 115 j! 


"H3-CH2 r 


5-OCH3 j] 


H U 


~2 T 


2H I 



65 



24 

BNSDOCID: <EP 0672347A1_L> 



EP 0 672 347 A1 



5 



70 



75 



25 



30 



35 



50 



1 Verb. -Nr. 1 


Rl 1 


R2 I 


R3 |] 


R4 |, 


K 1 


Ia.116 I 


CH3-CH2 J 


5-OCH3 1 


H 1 


CH3 1 




Ia.117 I 


CH3-CH2 1 


6-OCH3 1 


H 1 


CH3 1 


CH j 


|a.118 I 


CH3-CH2 


6-OCH3 1 


H 


CH3 1 




|a.119 I 


CH3-CH2-CH2 1 


H 1 


H 1 


CH3 


CH 1 


|a.120 I 


CH3-CH2-CH2 1 


H 1 


H 1 


CH3 1 


N 1 


|a.121 I 


CH2=CH-CH2 1 


H 1 


H 1 


CH3 


CH 1 


|a.122 I 


CH2=CH-CH2 1 


H 1 


H 1 


CH3 1 


N j 


|a.123 I 


CH3-CH(CH3) 

■ 


H 1 


H I 


CH3 1 


CH 1 


|a.124 I 


CH3-CH(CH3) 1 


H 1 


H 


CH3 1 


N 1 


jA.125 1 


HC=C-CH2 1 


H 1 


H 1 


CH3 1 


CH 1 


|a.126 I 


HC=C-CH2 1 


H 1 


H 1 


CH3 1 




|a.127 I 


cyclo-C3H5-CH2 1 


H 1 


H 1 


CH3 1 


CH j 


|a.128 I 


cyclo-C3H5-CH2 1 


H 1 


H 


CH3 j 


N I 


|a.129 I 


CH3-CH2-CH2-CH2 


H 1 


H 1 


CH3 j 


CH 1 


jA.130 1 


CH3-CH2-CH2-CH2 1 


H 1 


H 1 


CH3 1 


N 1 


jA.lSl 1 


CH3-CH=CH-CH2 


H 1 


H 1 


CH3 1 


CH 1 


|A.132 1 


CH3-CH=CH-CH2 | 


H 1 


H 1 


CH3 1 


N 1 


|a.133 I 


CH3-(CH2)5 1 


H { 


H J 


CH3 1 


CH 1 


|a.134 I 


CH3-(CH2)5 1 


H I 


H 1 


CH3 j 




|a.135 


cyclo-CeHii 1 


H 


H 


CH3 


CH j 


|a.136 


cyclo-CsHii 


H 


H 


CH3 ' 


N 1 


|a,137 


|C6H5-CH2 


|h 


H 


CH3 


CH 1 


|a.138 


|C6H5-CH2 


|h 


H 


[CH3 


[n I 


|a.139 


I4-CI-C6H4-CH2 


|h 


|h 


|CH3 


|CH 1 


]a.140 


I4-CI-C6H4-CH2 


|h 


|h 


|CH3 


|n I 


|a.141 


I3-CF3-C6H4-CH2 


|h 


H 


CH3 


|CH 1 


|A.142 


1 3-CF3~C6H4-CH2 


|h 


|h 


lcH3 


|n I 


|a.143 


1 4-CI-C6H4-CH2-CH2 


|h 


{h 


|CH3 


|cH 1 


[a. 144 


1 4-CI-C6H4-CH2-CH2 


|h 


|h 


|CH3 


|n I 


|a.145 


IC6H5-CH2-CH2-CH2 


H 


H 


CH3 


|cH 1 


Ia. 146 


IC6H5-CH2-CH2-CH2 


H 


|h 


|CH3 


|n I 


lA. 147 


|C6H5-(CH2)4 


|h 


|h 


|CH3 


jcH 1 


|a.148 


lc6Hs-<CH2)4 


|h 


|h 


|CH3 


IN 1 


|a.149 


1 C6H5-CH2-CH=CH-CH2 


|h 


|h 


|CH3 


|cH 1 


|a.150 


j C6H5-CH2-CH=CH-CH2 


|h 


|h 


CH3 


|n I 


|a. 151 


1 4-F-C6H4-CH=CH-CH2-CH2 


H 


H 


|CH3 


|CH 1 


|A. 152 


1 4-F-C5H4-CH=CH-CH2-CH2 


|H 


|h 


|CH3 


|n I 


|a. 153 


|t-C4H90-CO-CH2 


H 


H 


|CH3 


jCH 1 


|a.154 


|t-C4H90-CO--CH2 


|h 


|H 


|CH3 


|n I 



55 



25 

BNSDOCID: <EP_0672347A1 J_> 



EP 0 672 347 A1 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



1 Verb . -Nr . 


iRl 


|R2 


|R3 


jR4 


Ix 


1 A. 155 


[t-C4H90-CO-(CH2)3 


|H 


Ih 


[CH3 


jcH 


1 A . 155 


1 t-C4H90-CO~(CH2)3 


|h 


[H 


|CH3 


|n 


1 A, 157 


jCl-CH=CH-CH2 


Th 


Th 


|CH3 


|CH 


1 A . loo 


|C1~CH=CH-CH2 


Th 


Th 


|CH3 


Tn 


1 11 ICQ 

1 A. LOV 


|C2Hs 


1 6-OC2H5 ~ 


Th 


[CH3 


{cH 


1 A . 1 0 U 


1 ^ T t 

IC2H5 


1 6~CX:2H5 


|H 


|CH3 


In 


1 TV 1^-1 

1 A . io i 


ICH3-C (CH2) 2 




Th 


CH3 


jcH 


1 A. lo2 


|CH3-C(CH2)2 




Th 


|CH3 


IN 


1 A. lo J 


|CH3-CH(CH3) -CH2 


H 


Th 


jcH3 


IcH 


1 A. Ib4 


[CH3-CH(CH3 ) -CH2 


|h 


[h 


|CH3 


In 


1 A. lob 


|CH2=C (CH3) -CH2 


|h 


|h 


\CH2 


CH 


1 A . lob 


1 CH2=C (CH3) -CH2 


Ih 


|h 


IcHa 


N 


1 A . lo / 


1 CH3 -CH ( CH3 ) ~CH2 -CH2 


[h 


[h" 


CH3 


[cH 


1 A . loo 


1 CH3-CH (CH3 ) -CH2-CH2 1 


nr 


[h 


[CH3 


[N 


la ICO 1 
1 A. 107 


[CH3-(CH2)4 


[H 


|h 


[CH3 


[cH 


la 1 A 1 
j A . ± / u 


[CH3-(CH2)4 


[h 


Hi 


|CH3 


|n 


1 A . 1 / 1 


I 2-F-C6H4-CH2 


H 


|h I 


CH3 


[cH 


1 A • X / ^ 


I2-F-C6H4-CH2 


Ih" 


|h 


|CH3 1 


|n \ 


1 A . 1 / ^ 


1 3~F-C6H4~CH2 


[h 


[h I 


CH3 


[cH 


la 1 T 4 1 

1 A . X / 4 


1 3-F-C6H4-CH2 


H 


h 


CH3 


In 


1 21 17^ 1 
\ e\ , ± / O 1 


2-CI-C6H4-CH2 


|h 1 


|h 


CH3 


CH 1 


la 1 7 c: 1 

1 r\ . J. / O 1 


1 Z-CI-C6H4-CH2 


IH 




!CH3 1 


In 


lA 177 1 


■J f 4~Cl2-C6H3-~CH2 1 


iH j 




ICH3 1 


jCH 1 


1 A 1 7 P 1 
1 A • X / O 1 


!3,4-Cl2-C6H3-CH2 




[h 




N 1 


lA 170 1 


^ / D-CI2-C6H3-CH2 


!H 




CH3 1 


|CH 1 


la ion ^1 

1 A • X O k/ 1 


2 , o-Cl2-'C6H3-CH2 | 




"h 




N 1 


1 a 1 1 1 

1 A . X O ± 1 


C6H5-CH2-CH2 1 


H 


H 


CH3 


CH 1 


Fa 1 Qo ■ 1 


C6H5-CH2-CH2 1 


H 1 


h I 


"CH3 


N 


la IQ'J 1 


U5H5-CH=CH— CH2— CH2 1 


H 1 


H 1 


CH3 


CH 


Ia 1 ftd 1 


L6n5-Cn=CH— CH2-CH2 1 


H 1 


H I 


CH3 I 


N 


Ia 1 AS 1 


4'-Cl-C6H4-CH2-CH=CH-CH2 I 


H I 


H 1 


CH3 j 


CH 1 


la 1 f 

1 A • XOO 1 


4 -C1-C6H4-CH2-CH=CH-CH2 1 


H j 


H 


CH3 1 


N 1 


[a. 187 1 


4-CF3-C6H4-CH2-CH=CH-CH2 | 


H I 


H 1 


CH3 1 


CH 


[a. 188 1 


4-CF3-C6H4-CH2-CH=CH-CH2 f 


H I 


H I 


CH3 1 


N 


|a.189 j 




H 1 


H 1 


C6H5 


CH 1 


|a.190 I 


CH3 1 


H [ 


H 1 


CgHs 


N 1 


[a. 191 1 


C2H5 1 


H 1 


H 1 


C6Hs 


CH 1 


La. 192 1 


C2H5 j 


H 1 


H 1 


C6H5 


N 1 


[a. 193 1 


CH3-CH2-CH2 1 


H 1 


H j 


C^Hs 1 


CH 



55 



26 

BNSDOCID: <EP 0672347A1_I_> 



EP 0 672 347 A1 



verb. -Nr. 




R2 


r5 


R4 


"x 


A. 194 


CH3-CH2-CH2 


H 


H 


C6H5 


N 


A. 195 


CH3-(CH2)5 


H 


H 


C6H5 


CH 


A. 196 


CH3-(CH2)5 


H 


H 


C6H5 


N 


A. 197 


C6H5-CH2 


H 


H 


C6H5 


CH 


A. 198 


C6H5-CH2 


H 


H 


C6H5 


N 



10 



Tabelle B 



75 



20 



25 



30 



35 



40 



45 



Verb . - 
Nr. 

bTooi 

B.002 
B.003 
B.004 
B.005 
B.006 
B. 007 
B . 008 
B.009 



CH3- 
CH3- 
CH3- 
CH3- 
CH3- 

CH3- 
CH3- 
CH3- 
CH3- 



B. 010 

B.Oll 

B.012 

B.013 

B.014 

B.015 

B.016 

B.017 

B.018 



CH3- 
CH3- 
CH3- 
CH3- 
CH3- 
CH3 

"ch7 
CH3-CH2- 

CH3-CH2- 



B.019 CH3-CH2- 



B.020 
B.021 



CH3-CH2- 
CH3-CH2~ 



B.022 
B.023 
B.024 



CH3-CH2- 
CH3-CH2- 
CH3-CH2" 



B.025 
B.026 
B. 027 
B.028 



CH3-CH2 
CH3-CH2- 
CH3-CH2- 
CH3-CH2- 



B.029 CH3-CH2- 



R2 

h" 

H 

T-ci 

2-Cl 

2-CH3 

2-CH3 
2-OCH3 

2- OCH3 

3- Cl 



3-Cl 
3-CH3 
3-CH3 
3-OCH3 
3-OCH3 
2-Cl 
2-Cl 

"h 
"h 



R3 

h" 
h" 

H 

"h 

h" 

h" 

h" 

"h 

h" 



R4 



H 

h" 
"h 
"h 
"h 

T-ci 

6-Cl 

"h 
"h 



2-Cl 



H 



2-Cl 

2-CH3 



2-CH3 
2-OCH3 
2-OCH3 



3-Cl 
3-Cl 
3-CH3 
3-CH3 



3-OCH3 



H 



H 



H 

IT 
"h 



H 

h" 
h" 



H 



CH 



50 



B-030 CH3-CH2- 



3-OCH3 



H 



H 



N 
CH 
N 



CH 



N 



55 



27 



BNSDC3CID- <EP_0e72347AlJ_> 



EP 0 672 347 A1 



TO 



16 



20 



25 



30 



35 



40 



45 



50 





Verb, - 




Tr2 


Tr3 






Nr. 

'b.031 




X 






CH3-CH2- 


1 2_n 


I ti 
1 


H 


" CH 




B.032 


lcH3-CHp- 




1 6-Cl 


H " 


" N 




6.033 


ICH3-CH2-CH2- 


1 H 


1 0— C± 


" H 


" CH 




6. 034 


JCH3-CH2-CH2- 


1 H 


1 


' H 


" N 




6.035 


IcHosCH-CHs- 


1 u 
1 


I " 


" H " 


" CH 




B.036 


CH2=CH-CH2- 


1 H 


1 u 
1 


H 


Tn 




CH3-CH (CH-i)- 


1 u 
1 


1 T_I 
1 ^ 


" H 


[cH 


16.038 


1 CH3-CH ( CH^ ) - 


1 u 

1 


1 U 
1 ^ 


" H 


|n 


B.039 


1 HC = C-CH2"^^ 


1 R 
1 


1 ^ 


" H 


JCH 


B.040 


HC= C-CH9- 


1 u 


1 H 


H 


Tn 


|b. 041 


1 cyclo-CiHq-CH-^- 


1 u 

1 


1 tf 
1 " 


H 


|CH 


16.042 


1 cvcIo-C^Hr-CH-j- 


i u 
1 " 


1 T T 

H 


H " 


[N 1 


[6.043 


1 v_ri2 '«^n2 


1 u 

1 " 


|h 


H 


|CH 


|B.044 


1 CH3-CH2-CHP-CH'?- 


1 u 

1 


H 


Ih 


[n 


B.045 


1 CH3-CH=CH-CH:)- 


IK 

1 


H 


|h 


[cH 


B.046 


|CH3-CH=CH-CH2- 


[ H 


1 ti 


Ih 


In 


IB. 047 


CH3-(CH2)5- 


1 u 1 


u 
n 


|H 


[cH 1 


6.048 


CH3-(CH2) c- 


i H 

m A 1 


n 


[h~ 


N 1 


|b.049 


cyclo-CeHii- 1 


H 


n 


H 


CH 1 


B.050 


cyclo-CsHii- 

VAX 1 


1 


n 


H 


N 


B.051 


C6H5-CH2- 


H 1 


ti 
n 




CH 1 


6.052 


C6H5-CH2- 


H 1 


H 1 




N 


B.053 


4-C1-C6H4-CH2- 


H 1 


n 


H 


CH 


6.054 


4-C1-C6H4-CH2- 1 


H 1 


17 1 

1 


H j 


N 


6.055 


3-CF3-C6H4-CH2- 


H i 


U 1 

n 1 


H 1 


CH 1 


6.056 1 


3-CF3-C6H4-CH2- 1 


H 1 


1 


H ~j 


N 1 


|b.057 I 


4-CI-C6H4-CH2- 1 


H 1 


n 1 


H 1 


CH 1 


1 ^ 




4-CI-C6H4-CH2- J 


H 


H 


H 1 


M 1 


|i 


.059 


C6H5-CH2-CH2-CH2- j 


H 


H j 


H ^ 1 


CH 1 


[e 


.060 1 
.061 1 


C6H5-CH2-CH2-CH2- [ 


H 


H 1 


H ""^ I 


N 1 


IB 




C6H5"(CH2)4- r 


H " 


l5 j 


H 


CH j 


|B 


.062 


C6H5-(CH2)4- j 


H 


H 1 


H j 


N 1 


[b 


,063 


C6H5-CH2-CH=CH-CH2 


H ' " 


H 1 


H 1 


CH 1 


[b 


.064 


C6H5-CH2-CH=CH~CH2 


H ] 


H j 


H T 


w 1 


je 


.065 

1 { 

.066 1. 


4-F-C6H4- I" 
CH=CHCH2CH2 


H 1 


H f 


H 1 


CH 1 


[e" 


j( 


4-F-C6H4- \\ 
rH=CHCH2CH2 


H 1 


7 j 


H T 


E5 


6 


.067 ji 


:-C4H90-CO-CH2- |i 




T 




CH 



55 



BNSDOCtD: <EP ^0672347A1_I_> 



28 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



Verb . - 
Nr. 

B.069 
B.070 
B.071 



C4 H9O-CO-CH2- 
t-C4 H90-CO- (CH2) 3- 
C4 H9O-CO" (CH 2 ) 3 - 
Cl-CH=CH-CH2- 



B - 072 I Cl-CH=CH-CH2- 
B.0 73 [c^hT 
B.074 

B.075 |C H3-C (CH3) 2- 
B.076 | cH3-C{CH3)~ 
B.0 77 |CH3-CH(CH3)^H2- 
B.078 |CH3-CH(CH3)-CH2- 
B.0 79 |CH2=C(CH3)-CH2- 
B.080 | CH2=C {CH3)-'CH2- 
B«081 |cH3-CH(CH3)'CH2CH2 
B .082 |cH3-CH(CH3) -CH2CH2 
B.083 |C H3-(CH2)~ 
B.084 CH3- (CH2)4- 
B.085 I2 -F-C6H4-CH2- 
B.086 |2 -F-C6H4-CH2- 
B.087 I3-F-C6H4-CH2- 



B.088 I 3-F-C6H4-CH2- 

B.089 |2-C1 -C6H4-CH2- 

B.090 |2-C1-C6H4-CH2- 

B.09 1 |.3,4-Cl2-C6H3-CH2- 

B.092 t3, 4-Cl2-C6H3-CH2" 

B.09 3 I 2 , 6-Cl2'C6H3-CH2- 

B.0 94 |2,6-Cl2"C6H3-C H2- 

B>095 IC6H5-CH2-CH2- 

B.096 I C5H5-CH2-CH2 - 

B.097 |C6H5-CH=CH- 
CH2-CH2- 



60 



B.098 |C6H5-CH=CH- 
CH2-CH2- 

B.099 I4-CI-C6H4- 

CH2CH=CHCH 

B.lOO I4-CI-C6H4- 
C H2CH=CHCH 

B.lOl I4-CF3-C6H4- 
CH2CH=CHCH2 

B.102 I4-CF3-C6H4- 
CH2CH=CHCH2 



IH 

"h 
"h 
"h 
"h 

"6-OC2HS 
6-OC2H5 
IT 
TT 
"h 

H 

"h 

H 

"h 
"h 

h" 
"h 
"h 
"h 
"h 

H 

h" 

iH 

"h" 
"h 
"h 
h" 

IH 
\H 

"h 

IT 
"h 



R3 

h" 
"h 
h" 
h" 
h" 
h" 
h" 
"h 
"h 
h" 
h" 
"h 
"h 
h" 
"h 
"h 
"h 
h" 
h" 
h" 
"h 

H 

"h 
"h 
"h 
"h 
h" 
h" 
h" 



R4 

h" 
h" 
"h 
"h 
"h 
"h 
"h 
"h 
h" 
h" 
"h 
"h 
h" 
h" 
h" 
"h 
"h 
"h 
"h 
"h 
"h 
"h 
"h 
h" 
"h 
"h 
"h 
"h 
h" 
h" 



K 
CH 

CH 

n" 



55 



29 



BNSDOCID- <EP ^0672347A1 J_> 



EP 0 672 347 A1 



70 



75 



20 



25 



30 



35 



40 



45 



50 



1 Verb . - 
iNr . 




B.103 


jcH3 


IB. 104 


|CH3 


|b. 105 


CH3 


IB. 106 


CH3 


Ib.io? 


JCH3 


|b. 108 


CH3 


jB.109 


|CH3 "" 


Ib.iio 


|CH3 


Ib.111 


|CH3 


13.112 


|CH3 


|b.113 


|CH3 


IB. 114 


|CH3 


IB. 115 


jcH3 


B.116 


|CH3 


IB. 117 


|CH3 


[b.118 


|CH3 


IB. 119 


|CH3-CH2 


|b.120 


|CH3-CH2 


|b.121 


CH3~CH2 " 


IB. 122 


CH3-CH2 


jB.123 


CH3-CH2 


IB. 124 


CH3-CH2 


|B.125 I 


CH3-CH2 


|B.126 1 


CH3-CH2 


B.127 1 


CH3-CH2 


B.128 1 


CH3-CH2 


|B.129 1 


CH3~CH2 


B.130 1 


CH3-CH2 


'b.131 j 


CH3-CH2 


B.132 1 


CH3-CH2 


B.133 I 


CH3~CH2 


B.134 


CH3-CH2 


B.135 j 


CH3-CH2-CH2 


B,136 1 


CH3-CH2-CH2 


B.137 || 


rH2=CH-CH2 


B.138 |( 


:h2=ch-ch2 


B.139 j( 


:h3-ch{ch3) 


B.140 |c 


:H3-CH(CH3) 


B.141 h 


iC = C-CH2 



R3 



R4 



12 


-CI 




-CI 




-CH3 




-CH3 


[7 


-OCH3 




-OCH3 




-CI 




^^cl 




-CH3 




-CH3 


T 


-OCH3 


T 
~ 


-0CH3 




^ 




^ci 


H 


H 


H 


H 


H 


H 


H 



55 



30 



BNSDOCIO: <EP_0672347A1 I > 




EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Iverb.- If 
[Nr. 1 


■ 




.3 r 


L4 IX 






B.142 p 


IC = C-CH2 


I u 


i /* 

I jc 


,H3 P 




|b.143 Ic 


:yclo-C3H5-CH2 n 


■ * 

I p 


I 1 ^ 


-H3 






|b.144 |c 


:yclo-C3H5-CH2 p 


i 1^ 


I 


'"3 1 


i 




|B.145 Ic 


:h3-ch2-ch2-ch2 "P 




i Iv 


1 ^ 


Eh" 




B.146 |( 


:h3-ch2-ch2-ch2 "P 


1 9 

■J IJ 


i 1 ^ 


-"3 1 






B.147 l( 


:h3-ch=ch-ch2 T 


1 f 

4 p 


T ft 

4 1 


"^ij^ 1 ( 
-n3 y 


EiT" 




B.148 l( 


:H3-CH=CH-CH2 T 


« p 


T % i 


•^U-. 1 1 

»-n3 M 


55 




B.149 |( 


CH3-(CH2)5 " 


. . 1 1 

H p 


rT 1 1 
1 


fu^ 1 
Lri3 1 


ch" 




IB. 150 1 


CH3-(CH2)5 T 


H [1 


H Y 


L.n3 1 J 


N J 


|b.151 I 


cyclo-CsHii j 


H 1 


FT 1 

H 


Ln3 1 


CH 1 


1b.152 I 


cyclo-CsHii \ 


H 1 


h 1 




N 1 


B.153 1 


C6H5-CH2 r 


H 1 


H 1 


Un3 1 


CH [ 


IB. 154 j 


C6H5-CH2 1 


H 1 


h 1 


L.n3 1 


N 1 


IB. 155 1 


4-C1-C6H4-CH2 f 


H 1 


h 1 


Cri3 1 


CH 1 


IB. 156 


4-C1-C6H4-CH2 I 


H 1 


H 1 


^**3 1 


N 1 


|b.157 


3-CF3-C6H4-CH2 j 


H 1 


H 1 


r*u^ 1 


CH 1 


|b.158 1 


3-CF3-C6H4-CH2 1 


H 1 


H 1 


PU-i 1 


N 1 


|B.159 


4-C1-C6H4-CH2-CH2 \ 


H ] 


H 


L.ri3 


CH \ 


|b.160 


4-C1-C6H4-CH2-CH2 


"h I 


H 1 


W13 


N 1 


Ib.161 


j C6H5-CH2-CH2-CH2 ' 


H 1 


9 w 

h 


1 ^"3 


|CH 1 


|b.162 


1 C6H5-CH2-CH2-CH2 




; T T 

H 


v-n3 


[n 1 


Ib.163 


[C6H5-(CH2)4 




h 


1 L.ri3 


[cH 1 


IB. 164 


[C6H5-(CH2)4 


Th 


h 


[ oil-. 
1 ^*»3 


N 




Ib.165 


1 C6H5-CH2-CH=CH-CH2 


Th 


1 " 


1 


ICHI 


IB. 166 


1 C6H5-CH2-CH=CH-CH2 


|h 


IH 




{n 1 




B.167 


1 4-F-C6H4-CH=-CHCH2 


Th 


1 TT 
1 


1 ^"3 


|CH j 




B.168 


1 4-F-C6H4^CH=-CHCH2 


|H 


1 U 
1 " 


1 ^n3 


Tn j 




B.169 


1 t-C4-H90-CO-CH2 


|h 


1 1_T 
1 " 


1 *>'"3 


IchJ 




B.170 


1 1 "C4 ~H90-CO-CH2 


Th 


1 " 


1 PHn 


jN j 




B.171 


1 t-C4-H90-CO- (CH2) 3 


IH 


1 LI 

1 " 


1 pu- 
1 v»n3 


jCH 1 




B. 172 


j t-C4-H90-CO- (CH2 ) 3 


Th 


1 tl 
1 " 


1 PH-» 
1 ^-'"B 


[N 1 




B.173 


lci-CH=CH-CH2 


Th 


IK 


1 Uri3 


jCH 1 




B.174 


jcl-CH=CH-CH2 


|h 


|h 


|CH3 


"In 




B.175 


C2H5 


1 6-0C2H5 


|H 


|CH3 


|cH 




B.176 


C2H5 


1 6"OC2Hs 


|h 


|CH3 


|N 




B.177 


|CH3-C(CH3)2 


|h 


|h 


|CH3 


jCH 




B.178 


|CH3-C(CH3)2 


|h 


"Jh 


|CH3 


|n 


B.179 


lcH3-CH{CH3)-CH2 


Ih 


Ih 


|CH3 


IcH 




B.180 


CH3-CH{CH3)-CH2 


|h 


|H 


ICH3 


|n 



55 



31 



BNSDOCID- <EP ^0672347A1 J_> 



EP 0 672 347 A1 



Verb 
Nr 



R2 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



IB. 181 


1 ^"2-^ (CH3 ) -CH2 


|h 


|b. 182 


1 ^H2-^ ^^"3 ; -Cn2 


1 H 


IB. 183 


1 ^"3 v>rt it-M3 ; — CH2CH2 


Th 


|b.1S4 


1 ^"3 ^ ^"3 J — C_H2CH2 


|h 


IB. 185 


1 CHi - ^ CHt ) A 


1 w 

1 ^ 


|b.186 


1 CHi— ( PH-i \ A 




[b.187 


1 * ^o"4 **2 


H 


|B. 188 


1 2— P— Pu^ 
1 ^ ^ ^6"4 *— "2 


1 ^ 


|b. 189 


1 " '^6"4 *-H2 


|h 


IB. 190 




Th 


[b. 191 


1 P — P 1 — P ^ u . ou 
* — L— U6n4— CH2 


|h 


IB. 192 


|2~C1~C6H4-CH2 


Th 


|b.193 


|3,4~Cl2-C6H3-CH2 


|h 


|B.194 


|3,4~Cl2-C6H3-CH2 


Ih 


jB.195 


|2,6-Cl2-C6H3-CH2 


[h 


B.196 


1 ^ ^ 0 ^J-2^6"3~CH2 


H 


Ib.197 


IC6H5-CH2-CH2 


[h 


|B.198 


[c6Hr~CH2-CH2 


[5" 


IB.199 


1 C6H5-CH=CH-CH2-Ch7^ 


!h 


1 B.200 


C6H5-CH=CH-CH2-CH2n 


H 


|B.201 I 


4-CI-C6H4- 

v— 0 — ii ^n2 1 


H 


16.202 


4— Cl-CcH>i- 

^ ^5^4 J 
CH2-CH=CH-CH2 


H 


16.203 1 


4-CF3--C6H4- f 
CH2-CH=CH-CH2 


H 


16.204 1 


4-CF3-C6H4- [ 
CHi— PM— PU— r^u-, 1 


H 


|b.205 I 


CH7 1 


H 


B.206 1 


CHi 1 


H 


B.207 1 


CoHr I 
^ ' 3 1 


H 


B.208 


C2H5 ■ 1 


H 


B.209 


CH3-CH2-CH2 T 


H 


B.210 I 


CH3-CH2-CH2 \\ 


H 


B.211 |( 


(CH2)5 T 




B.212 |( 


:H3-(CH2)5 J] 


- 


6.213 C 


:6H5~-CH2 h 


i 


B.214 ( 


:6H5-CH2 " h 


5 


B.215 jc 


-H3 |: 


i-CH3 


6.216 |c 


h 


i-CH3 



R3 


Tr4 


Ix 


1 H 


1 r>\j^ 


ICH 


Ih 


\ C\j ^ 

\ ^"3 


Tn 


Ih 


( ^"3 


jCH j 


1 H 


1 ^"3 


In 1 


Th 


1 ^'*3 


ICH 


Ih 


1 PT4-> 

1 ^"3 


IN 1 


Th 


1 ^113 


1 1 


Ih 


1 V.rll3 


IN 


1 H 


1 r»lJ-. 
1 ^'•3 


ICH 1 


|h 


1 r-H-. 
1 ^-^3 


In 1 


j H 




ICH I 


1 H 


1 ^13 


IN 


Ih 


jcH3 ^ 


|CH 1 


Ih 


|CH3 


In 


Ih " 


|CH3 ~" 


IcH 


[h 


|CH3 


[N 1 


Ih 


1 pu- 


CH 1 


|h 


CH3 


[n j 


Th I 


CH3 


CH j 


JH 1 


"CH^ 


N 


Th 1 


CH^ i 


CH 


|H ~ 




M 1 
M 1 


Th I 


chT 


CH 


Ih I 


CH^ I 


N 


Th I 




CH 1 


Th T 


CH^ 1 


In 


Ih j 


CH-j 1 




Ih I 


nu-i j 
UI13 1 


KT 


|h T 


CH3 1 


ch" 


|h 1*; 


c:h3 [i 


NT 






Eh" 


|h P 


:h3 [1 




H "p 


:h3 jl 




H h 


:h3 |i 




5-CH3 |c 


:h3 |i 




H jc 


:2H5 h 


3 



55 



BNSDCXfD: <EP 0e72347Al I > 



32 



EP 0 672 347 A1 



10 



76 



20 



25 



30 



35 



40 



45 



50 



Verb.- If 
Nr. 1 




,2 B 


.3 r 


l4 ){ 


■ 


B.217 C 


:h2=ch-ch2 h 




[ 1 ^ 


'"3 1* 


5 1 


B.218 Jc 


:2H5 Ij 


5-CH3 > 


)-CH3 1^ 


-n3 1* 


J 1 
1 


B.219 ( 


:h2=ch~ch2 1" 


J-CH3 t 


1 


■^u-. 1 ( 
.113 1 ^ 


1 

^ I 


B.220 ( 


:h3-ch2-ch2 1- 


2-CH3 i 


I 1 f' 


-"3 1 




B.221 |( 


:H3-CH2-CH2 h 


2-CH3 r 


1 I 


_n3 1 ^ 


1 

1 


6.222 {( 


:h3-ch(ch3) P 


2-CH3 I 


■1 1 < 


""3 1 


"^H t 


B.223 ll 


CH3~CH(CH3) h 


^ T 1 

2-CH3 i 


J 1 1 

■i 1 ' 


'^H-> 1 ' 
L.n3 1 J 


M 1 

1 


6.224 1 


CH3-CH (CH3 ) -CH2 ~ 


2-CH3 J 


J 1 

T 1 


HP-. 1 


CH 1 


6.225 1 


CH3-CH(CH3)-CH2 | 


2-CH3 ] 


t Y 1 


L.n3 1 < 


1 


B.226 1 


CH3-(CH2)3 1 


2-CH3 1 


LI 1 


PH.* 1 
^"3 1 


CH 1 


B.227 1 


CH3-(CH2)3 T 


2-CH3 ^ 


u 1 
tl 1 


i»n3 1 


1 

1 


B.228 1 


CH3-C(CH3)2 T 


2-CH3 


T Y t 

H 1 


V-,n3 1 


PH 1 


6.229 1 


CH3-C(CH3)2 "T 


2-CH3 


u 1 
H 1 


*— "3 1 


N 1 


jB.230 1 


CH2=C (CH3) -CH2 ■ \ 


2-CH3 


H 1 


PHt 1 


CH 1 


B-231 1 


CH2=C (CH3)-CH2 1 


2-CH3 


1 


PHt t 
'^**3 1 


N 1 


IB. 232 


CH3 -CH ( CH3 ) -CH2CH2 1 


2-CH3 


UT 1 
1 


CU-i 1 


CH 


|b.233 I 


CH3-CH ( CH3 ) -CH2CH2 1 


2-CH3 1 


U 1 


CHt 1 


N 


|b.234 J 


CH3-(CH2) 5 


0 ^TLT 1 
2-CH3 1 


u 1 
1 


CHt 1 


CH 1 


IB. 235 1 


jCH3-(CH2)5 


2-CH3 


u 1 
rl 


PHt 1 
v^ii 3 


N 1 


IB. 236 


C6H5-CH2 1 


2-CH3 1 


u 

rl ] 




CH 


16.237 


|C6HS-CH2 


2-CH3 


u 




N 


IB. 238 


|CH3 


2-CH3 


; D— wn3 


1 pu, ' 


[CH 


jB.239 


CH2=CH-CH2 


1 2-CH3 


1 Ci^CH-, 
D""V-.rl3 


1 PH-> 


[n 


IB. 240 


lcH2=sCH-CH2 


1 2-CH3 


^ ^"3 


1 PHi 


jcH 


|b.241 


ICH3-CH (CH3) 


1 2-CH3 


1 D~v»n3 


1 CH-i 


In 


Ib.242 


|CH3-CH(CH3) 


1 2~CH3 


1 c_p>u- 
1 3~v..ti3 


1 CHi 


jCH 


|b.243 


|CH3-(CH2)3 


1 2-CH3 


1 C_PLJ^ 




In 


|B>244 


|CH3-(CH2)3 


1 2-CH3 


1 J ^"3 


1 PHi 


jcH 


Ib.245 


|C6H5-CH2 


1 2-Cn3 


1 J v.-n3 


1 PHi 


IcH 


B.246 


1 C6H5-CH2 


1 2— Cn3 


1 R— PU-s 


ICHi 


In 


|b.247 


|CH3 


1 3-Cn3C VC-H3 ) 2 


1 11 
1 


1 PHi 

1 ^**3 


|CH 


|B.248 


|CH3 


1 3-CH3C (CH3) 2 


1 ^ 


1 ^"3 


In 
1 


]B.249 


|CH3 


I2-CH3 


Th 


ICH3-CH2 


IcH 


B.250 


1 CH3 


|2-CH3 


jH 


|CH3-CH2 


In 


|b.251 


tcH2=CH-CH2 " 


|2-CH3 


[H 


ICH3-CH2 


|CH 


|b.252 


lcH2=CH-CH2 


|2-CH3 


)H 


|CH3'CH2 


jN 


|b.253 


|CH3-CH(CH3) 


|2-CH3 


|h 


|CH3-CH2 


|CH 


jB.254 


i jcH3-CH(CH3) 


|2-CH3 


jH 


|CH3-CH2 


N 


B.25^ 


> CH3 


|2-CH3 


|H 


1^3-^2 


|CH 



56 



33 



BNSDOCID <EP ^0672347A1_L> 



EP 0 672 347 A1 



TO 



15 



20 



25 



30 



35 



40 



45 



50 



1 Verb . - 
(Nr. 




Tr2 " 




Tr4 


|x 


|b.256 


|cH3 


l2-CH-( 


1 ri 


ICH3-CH2 


In 


|b. 257 


|CH3 


\ 2— CH-5 


1 u 

1 " 


ICH3-CH2-CH2 


|CH 


|b>258 


ICH3 




1 u 

1 


1 CH3~CH (CH3 ) 


In 


|b,259 


C2H5 


1 2-CHi 


1 ^'*3 


|CH3 


JcH 


|b.260 


jc2H5 


I2-CH1 


1 u 
1 




)CH 


|b.261 


{C2H5 


|2-CH-i 


1 u 

i 


IC2H5 


[N 


|b.262 


CH3-CH2-CH2 


1 2-CH'j 


1 Vvn3 


I CH3 


ICH 


jB.263 


CH3-CH2-CH2 


1 2-CH:i 


1 D L.rl3 


1 ^^^3 


In 


|b>264 


CH3-CH2-CH2 


1 2-CHt 


I H 
1 


IC2H5 


|CH 


|b.265 


ICH3-CH2-CH2 


I2-CH-1 ' 


1 U 
1 n 


IC2H5 


In 


|b.266 


|CH3 


I2-CI 


1 u 

1 " 


)CH3 


|cH 


|b.267 


|CH3 


1 2-Cl 


1 M 

1 " 


|CH3 


N 


|b>268 


C2H5 


2-Cl 


1 u 


1 y^T T 
1 CH3 


IcH 


jB.269 

Ib. 270 


C2H5 


|2-C1 " 


1 H 


1 01J-. 

1 UHi 


IN 




|CH3 


2-Cl " 




|CH3 


ICH 


|b.271 


CH3 


2-Cl 


1 C_f^lj^ 

1 3 k-ri3 


1 


N 


{b.272 


C2H5 


2-Cl 


1 5— CH-> 1 


1 OU- 1 


ICH 


|b.273 


C2H5 1 


2-Cl 


1 \>ri3 1 


1 CH3 


IN 


[b.274 I 


CH3 1 


p-ci 


1 5-ci 


1 


CH 


|b.275 I 


[CH3 


2-Cl 




CH3 1 


[n 


|B.276 I 
Ib.277 


C2H5 1 


I2-CI 


5-Cl 




CH 




C2H5 1 


2-Cl 


5-ri 1 


cu^ 1 
*-"3 1 


N 


[B.278 I 
Ib.279 


CH3-O-CH2-CH2 "I 


2-CH3 


u 1 

1 


CH3 1 


N 


Ib.280 


CH3-O-CH2-CH2 


2-CH3 1 


H 1 


p-U^ 1 


N 




CH3- {CH2)3 1 


2-CH3 t 


H 1 


^2^5 1 


N 


|b.281 I 


CH3-O-CH2-CH2 [ 


2-CH3 t 






N 


[b.282 } 




2-CH3 1 


J WI13 1 


C-2H5 1 


N 


[b.283 I 


C2H5 j 


2-CH3 


^ ^**3 1 


C2H5 1 


N 


IB. 284 ) 


CH3-CH2-CH2 1 


2-CH3 1 


5-CH-? 1 


P-ti- 1 
U2M5 1 


N 


[b.285 I 
Is. 286 


CH2=CH-CH2 j 


2-CH3 1 


5-CH-j 1 




N 




CH3-O-CH2-CH2 1 


2 -CH3 


S-CH-a 1 


C2H5 1 


N 


B.287 


CH3-'{CH2)3 1 


2-CH"5 1 


3 L.rl3 1 


C2H5 j 


N 


B.2d8 


CH3-CH2-CH2- r 


2-Cl T 


H j 


CH3 \ 


N 


B.289 


CH3-CH2-CH2- 1 


2-Cl j 


H 1 


CH2 T 


CH 1 


B.290 


CH3-(CH2)3- 1 


2-Cl T 


h" r 


CH3 


N 1 


B.291 1 


CH3-(CH2)3' i' 


2-Cl T 


V 


c:h3 \ 


CH j 


B.292 |< 


CH2=CH-CH2' |; 


2-Cl j] 


H |( 


CH3 j] 




B.293 |( 


::h2=ch-ch2- f 


2-Cl |] 




::h3 P 


CH 


B.294 {( 


:h3~ch2-ch2- i": 


2-QCH3 n 




^H3 h 





56 



34 

BNSDOCID: <EP 0672347A1_L> 



EP 0 672 347 A1 



70 



76 



20 



25 



30 



35 



40 



45 



50 



Verb.- |R 

NX . 1 


1 K 


2 R 


1 r 


4 I X 




R 295 1 C 


'HTCH2-CH2- ^ 


I-OCH3 ^ 




:h3 |C 




B 296 K 


:H3- (CH2)3- ^ 


J-0CH3 Ii 


[ |"c 


:h3 p 


i 1 


B 297 Ic 


:H3'(CH2)3- 1^ 


i-0CH3 t 


[ n 


:h3 {c 




B 298 K 


:ho=ch-ch2- n 


2-OCH3 ^ 




:h3 y 


4 1 


B.299 Ic 


:h2=ch-ch2- P 


2 -OCH3 " 






:h 1 


B 300 C 


:H3-CH2-CH2- [■ 


3-CH3 t 


\ }' 


M3 h 


^ J 


B 301 11 


rH7-CH2-cH2- r 


3-CH3 \ 


\ \ 


CH3 P 


Eh| 


B. 302 1 < 


-H3-(CH2)3- 1 


3 -CH3 ^ 


\ 1 


CH3 1 


N 1 


[b. 303 1 


C:H3-(CH2)3- T 


3-CH3 J 


4 1 


CH3 1 


CH 1 


|b.304 I 


CH2=CH-CH2- 1 


3-CH3 J 


a 1 


CH3 1 


N 1 


|b.3Q5 } 


CH2=CH-CH2- 1 


3-CH3 


H 1 


CH3 1 


CH J 


|B.306 I 


CH3 


2-CH3 1 


H 1 


CH3-CH2-CH2 1 


N 1 


|b.307 I 


CH3 [ 


2-CH3 


H 1 


CH3"CH2-CH2 1 


CH 1 


|B,308"[ 


CH3-(CH2)5- • 1 


2-CH3 \ 


5-CH3 1 


CH3 1 


N 1 
r^u 1 


|B.309 I 


CH3'(CH2)S-' 1 


2-CH3 1 


5-CH3 1 


CH3 1 


Cn 1 


B.310J 


CH=C-CH2- 1 


2-CH3 1 


H 1 


CH3 1 


N 1 


B.311 1 


CH=C-CH2~ 1 


2-CH3 1 


H ' 


1CH3 1 


CH 1 


jB.3l2 1 


CHSC-CH2- 


|2'CH3 \ 


H 


|CH3-CH2- 


N 1 


B.313 


|CH=C-CH2- 


[2-CH3 1 


H 


CH3-CH2- 


CH 1 


B.314 


CH=C-CH2- 


I2-CH3 ] 


5-CH3 


CH3 


N J 


Ib.315 


CH=C-CH2- 


|2-CH3 1 


5-CH3 


lcH3 


CH 

In 


|B.316 


lci-CH=CH-CH2- 


I2-CH3 


Ih 


|CH3 




|b.317 


C1-CH=CH-CH2- 


I2-CH3 


|h 


|CH3 


ICH 


|B.318 


C1-CH=CH-CH2- 


|2-CH3 


{h 


|CH3-CH2- 


IN 


|b,319 


jCl-CH=CH-CH2- 


|2-CH3 


{h 


|CH3-CH2- 


CH 


|B.320 


lci-CH=CH-CH2- 


I2-CH3 


1 5-CH3 


|CH3 


N 


|b.321 


|C1-CH=CH-CH2- 


I2-CH3 


I5-CH3 


[CH3 


CH 


1b.322 


|N=C-CH2- 


I2-CH3 


Th " 


|CH3 


N 


|B.323 


In=C-CH2- 


|2-CH3 


|H 


|CH3 


CH 


B.324 




I2-CH3 


1 5-CH3 


lcH3 




B.325 


N=C"CH2- 


I2-CH3 


1 5-CH3 


CH3 


" ch" 


B.326 


CH3 


|2-CH3 


Th 


C6H5 




B.327 


|CH3 


I2-CH3 


Th 


CsHs 


CH 


B.328 


\ |CH3-CH2-CH2- 


I2-CH3 




C6H5 




B,32S 


) ICH3-CH2-CH2- 


|2-CH3 


}h 


IcfeHs 


CH 


B.33C 


) 1 (CH3)3COCO-CH2- 


I2-CH3 


|h 


tcH3 


TT 


B.33: 


L {CH3)3COCO-CH2- 


|2-CH3 


|h 




CH 


B.332 (CH3) 3COCO- {CH2)3 


I2-CH3 


|h 


|CH3 





65 



35 



BNSDOCID <EP 0672347A1_I_> 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



1 Verb.- 

Int. 




Tr2 


|b.333 


(CH3 ) iCOCO- fPH-i \ 1 


1 ■^~C-H3 


{b.334 


(CH3 ) iCOCO- i - 


1 ^ CH3 


jB.335 


(CH3 ) 3COCO- (CHo ) /, 


i^-TpijT 
I ^ "•L-n3 


)b.336 


(CH3)3COCO- (CHo)c 


1^-^-1-13 


jB.337 


(CH3 ) 3C0C0~ (CH-5 ) c 


1 ^ v*n3 


IB. 338 


CH=C-CH2- 


1 ^ »-rt3 


B.339 


CHsC-CHt 


1 Z-CH3 


iB. 340 




|2-F 


IB. 341 




2-F 


1 B. 342 




I2-F 


Ib. 343 




1 ^ — _ 

2~F 


Ib. 344 


iv-.n3 v-n2 v-n.2~ 


2-F 


Ib. 345 




2-F 


B. 346 I 




2-F 


Ib. 347 


CHi - f PHo ^ 1 - 1 


2-F 


B.348 


CH-jsCH-PH-.- 1 
^**^"~>w** v.»n2 1 


2-F 


B.349 


CHo=CH-PH-»- 1 


2-F 


B. 350 1 


CHt -O-CH-3-PHo- I 


2-F 


0 • J 0 1 1 


CH3-O-CH2-CH2- 1 


2"^F 


B.352 1 


C1-CH=CH-CH2- f 


2^^F 


B.353 1 


C1-CH=CH-CH2- 1 


2^^F 


B. 354 1 




2^^F 


B.355 


CH3 ' j 


2^ 


B.356 1 


CH3-CH2 |, 


2^ 


B.357 


CH3-CH2 j 




B,358 |i 


CH3-CH2-CH2 h 


r^F 



CH3-CH2-C H2 

CH3 -(CH2)3 
CH3- (CH2)3 

CH3 -O-CH2-CH2 

CH3-O-CH2-CH2 

C1-CH=:CH-CH2 

C1-CH=CH-CH2 
CH3 

CH3 

Ch7-CH2 

C H3-CH2 

CH3-CH2-CH2 



R3 


|R4 


Y 

«w 


Ih 


|CH3 


JCH 


1 H 


|CH3 


jN 


|H 


{CH3 


jcH 


1 ^ 


|CH3 


In " 


|H 


CH3 ~ 


jcH 


1 5-CH3 


{CH3-CH2- ~" 


N 


P-CH3 


|CH3-CH2- 


jcH 


|h " 


[CH3 


|n 


nr 


|CH3 


|CH 


|h 


|CH3 


In 


|h 


|CH3 


|CH 


|h ~ 


|CH3 


[N 


Ih 


CH3 


|CH 


H 


[CH3 


|n 


"jH 


|CH3 


jCH 


(H 


[CH3 


[5J 


[h " 


CH3 


CH 


[H 1 


'CH^ 




Ih I 


CH3 


CH 1 


[H 


CH^ " 


N 1 


1 H 1 


CH^ 


CH 


Ih I 


CH3-CH2- 1 


N 


Ih I 


CH3-CH2- \ 


CH 


"Th I 


CH3-CH2- "I 


N 1 


|H ' j 


CH3-CH2- 1 


CH J 


Jh T 


CH3-CH2- 1 


N j 


Jh T 


CH3-CH2- \ 


CH 


|h j 


CH3-CH2- 1 


N J 


|h t 


CH3-CH2- 1 


CH 


|h p 


::^H3 1 


N 1 


1 u 1 . 

1 " 1 ( 


-H3 1 


CH 1 


H 


:H3 \] 


M j 


H Jl 


:H3 


2H 1 


H Ji 


:H3-CH2- \1 


^ 1 


H p 


:h3~ch2- jl 


:h I 


H U 


:h3-ch2- |i 


i 1 


H 


:H3-CH2- [c 


:h j 


|h 


•H3-CH2- \l 


? [ 



56 



— 36 

BNSDOCfD:<EP 0672347A1 I > 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Verb.- If 
Nr. 1 




2 p 


l3 If 




* 




Id "5 '7 1 ir 
I B . J / 1 1 ^. 


,n3-L,n2 v-"2 1* 






:h3-'CH2" |c 






[r 'kl'? If 


■'Hi - (CH-)) 1- n 


i-ci p 


{ |c 


:h3-ch2- |i 


5 




in V7^l7 


fCHi ) 1- 1 ^ 


)-Cl [! 




:H3-CH2- |( 


Eh" 




In TTJif 

1 O « O ' 4 I < 


■'H- 1 - 
- " J 1 


J -Br |l 


^ |( 


:h3 jl 






In 


"'Hi 1 - 


2-Br p 


\ ~Y 


:h3 |< 






In V7^l< 




2-Br Ti 




:H3 |] 


N 1 


In 7*77 1 ( 
1 D > 0 / / p 




2-Br Jl 




CH3 1 


CH 1 


1 o "5-7 0 li 


'^U-, — PH-^ — PH-i 1. 


2-Br T 




CH3 1 


KT 1 

N 1 


1 B . J / y 1 


nij^ _<^U-, — 1 
Lri3-L.n2^n2 1 


2-Br 1 


H 1 


CH3 1 


CH 1 


1 n O O ft 1 

1 6 . ioU 1 


Cn3-vcn2/3 j 


2-Br r 


H 1 


CH3 \ 


XT 1 

N 1 


1 B. ioi 1 


Ln3-'VL.n2^3 1 


2-Br 1 


H 1 


CH3 \ 


oij 1 
L.H 1 


1 B . 3oz 1 


LH2=^H-Un2 1 


2-Br 1 


H { 


CH3 1 


N 1 


1 B . 383 t 


CH2=v-M-'V-n2'^ 1 


2-Br i 


H 1 


CH3 1 


C_n 1 


1 B . 3o4 1 


ou ~ — PH -1 — 1 
uri3~%J ^rl2 >-*i2 1 


2 -Br 1 


H 1 


CH3 1 


XT 1 

1 


Id q c 1 
1 D • 3 OD 1 




2-Br 1 


H 1 


CH3 1 


C\A 1 


1 t5 • ^ O D 1 


Pi -PH— PH-CHi- 1 


2-Br 1 


H f 




V| 1 
i 




Pi -PH— PH-CHt- I 


2-Br 1 


H 


CH3 


L.n 1 




PU^ 1 


2-Br 


H 1 


CH3-CH2- 1 


KI 1 
1 


In "3 Q Q 


PHt 


2-Br 


H 1 


CH3-CH2- 1 


<^w 1 


Ir Ton! 


PH-i-CHo 


2-Br ^~~J 


H 1 


CH3-CH2- ' 


Im 1 


In *^Ql i 


PH-j -PHo 


2-Br 




jCH3-CH2- 


Iph 1 


1 O • -J ^ Am 


1 CHtCH:>-CH:j 

1 XprAl^ V^l*^ 


2-Br 


[h 


[CH3-CH2- 


In 1 
1 iAi 1 


1 R 


1 PHt-CHo-CH-? 


2-Br 


Ih 


|CH3-CH2- 


1 PH i 


1 O ■ V 7 V 


IchT-TchTTv- 


p-Br 


|h 


ICH3-CH2- 


In 1 


Id 3 9 5 

ID* ^ ^ -J 


1 CHi- (CH'>) \- 


l2-Br 


pi ~ 


|CH3-CH2- 


Tpu 1 
1 ^ 1 


1 n '^Qg 




|2-I 


|h 


|CH3 




! R 1 Q 7 


TpHt 


I2-I 


|h 


|CH3 


|CH 1 


t R 

1 O • ^ 7 W 


1 CH-i-CH-5- 


2-1 


Th 


|CH3 


" N 1 


ID* -J 7 7 


1 PHi-CH'5- 

1 ^..**3 


|2-I 


|H 


ICH3 


" CH j 


1 R 400 


1 CHtCH':)-CH9 


2-1 


H 


|CH3 


N 


In yl n 1 
1 D . U 1 


|v-ri3— v-n2 v«n2 


I2-I 


|h 


|CH3 


" CH 1 


|b.402 


|CH3-(CH2)3- 


|2-I 


|h 


ICH3 


" ^ 1 


B.403 


|CH3-(CH2)3- 


|2-I 


|h 


|CH3 


" CH 1 


|b.404 


CH2=CH-CH2- 


12-1 


Ih 


|CH3 




|B.405 


|CH2=CH-CH2- 


|2-I 


}h 


ICH3 


" CH 


|b.406 


}CH3-0-CH2-CH2- 


|2-I 


|H 


|CH3 


"n 


IB. 407 


ICH3-O-CH2-CH2- 


2-1 


Ih 


jCHs 


" CH 


IB. 408 


lci-CH=CH-CH2- 


{2-1 


|H 


|CH3 


" N 


B.40S 


1 Cl~CH=CH-CH2- 


|2-I 


|h 


|cH3 


CH 



66 



37 



BNSDOCID <EP ^0672347 A 1J_> 



EP 0 672 347 A1 



w 



15 



20 



25 



30 



35 



40 



45 



50 



I Verb . - 

1 Nr 




Tr2 


Tr3" ~ 


' 1 r4 


1 V 
1 ^ 


1 B 410 


1 pH-i 


|2-I 


|h " 


|CH3~CH2- 


N 


IB. 411 


IcH") 


12-1 


jH 


CH3-CH2- ~ 


|ch 


IB. 412 


1 CHt-CH-) — — — 


12-1 


Th 


jcH3"CH2- ~ 


|n 


B. 413 


1 CRl -CHn 


12-1 


{h 


|CH3-CH2- 


|ch 


jB.414 


■ ^»12 


1 2 -I 


Jh 


jcH3-CH2- 


Tn 


1 B. 415 
Ib. 416 


1 PHi — PH-i -nw-* 
1 v-nj v^n2 *»-rl2 


2-1 


Ih 


10^3-^2- 


|ch 




1 CHt - fPH^ 1 ^ - 
1 v»n3 \^-Jl2 y 3 


12-1 


Th " " 


|CH3-CH2- 


|n 


1 B. 417 


1 CH- - ^PH-s \ ^ - 
1 uxij iv«n2 ; 3 - 


12-1 


Jh 


|CH3-CH2- 


jCH 


In 4ifi 


1 pu- 


|2*CH3-Ch7^ 


Ih 


|CH3 


|n 


I O . ^ ^ 7 


1 r«u- 


[2-CH3-Ch7^ 


|h 


|CH3 


jcH 


IB 4 9 0 




[2-CH3-Ch7^ 


[h 


|CH3 


|n 


1 B 4P 1 


1 \»nj ~v»n2 


|2-CH3-CH~ 


{h 


lcH3 " 


|ch 


IR AO 0 




|2-CH3-CH2"^ 


|h 


CH3 ~ 


|n 


la 49 


1 ^"3 -Ln2-CH2 


[2-CH3-CH2- 


[h 


[CH3 


jcH 


1 B. 424 


1 pu, _ /r»u-. ^ , 
1 ^"3 VCH2 J 3 - 


[2-CH3-Ch7- 




[CH3 


[n 


1 B . 42 5 


1 ^"3 \^"2/3 


|2-CH3-Ch7' 


[h 


[cHa 


|CH 


IB. 426 


1 CH->=rH-PH- - 


I2-CH3-CH2- 


Ih ' 


[CH3 


[n 


|b.427 


1 CHo=CH-PH-.- 


2-CH3-CH2- J 


[h 1 


CH3 


CH 


Ib. 428 1 


PH-j —n— PU-k-r'tj^ i 
^**3 ^n2 *-'n2"" 


2-CH3-CH2- 


"h 


^H3 


N 1 


|b. 429 




2-CH3-CH2- 


h 


CH3 


CH 1 


8.430 




2-CH3-CH2- 


H 


CH3 ~~| 


N 


B.431 


Cl-PH=PH-PPn- 


2-CH3-CH2- 


"h 




CH 


18.432 




2-CH3-CH2- 


H 


CH3-CH2' ~| 


N 


1 B. 433 1 




2-CH3-CH2- 1 


H 


CH3>CH2- 1 


CH 1 


j B. 434 1 


CH:(-PHt I 


2-CH3-CH2- 1 


H 


CH3-CH2- 1 


N J 


B.435 1 


CH-j-CHi 1 


2-CH3-CH2- f 


H 1 


CH3-CH2- 1 


CH 1 


jB.436 j 


CHi-CH-i-PHi 1 


^-CH3-CH2- 1 


H 1 


CH3-CH2- [ 


N 


|b,437 j 


CHi-CH-i-CH-) 1 
w**j v»z*2 1 


^-CH3-CH2~ 1 


H 1 


CH3-CH2- 1 


CH 1 


16.438 


CH-i- (CHo ) 1 


-S-CH3-CH2- 1 


H 1 


CH3-CH2- 1 


N 


|b.439 I 
Ib.440 I 


CHt ^PHn ^ -> - 1 


2-CH3-CH2- 1 


H j 


CH3-CH2- 1 


CH 1 


■ ™^ * \ir ■ 

IB. 441 1 


^"3 ^ ^H2 v-n2~ | 


3-CH3 1 


H j 


CH3 I 






^**3 v-n2 wn2 | 


3-CH3 j 


H f 


CH3 1 


CH I 


[b.442 I 


C1-CH=CH-CH2 I 


3 -CH3 1 




CH3 \ 


N 1 


[b.443 


C1-CH=CH-CH2 1 


3-CH3 I" 


H T 


CH3 j 


CH 


[b.444 I 


CH3 


3-CH3 1" 


~ 1 


CH3-CH2- 1 


N 


|b.445 |( 


CH2 T 


3-CH3 \] 


H |i 


CH3-CH2- ( 


CH I 


[b.446 |( 


::h3-ch2 |. 


3-CH3 \] 




::h3-ch2- \] 




B.447 |( 


::h3-ch2 ' T 


3-CH3 l] 




2H3-CH2- ( 


CH 1 


8.448 |< 


"H3-CH2-CH2 T: 


3-CH3 p 




"H3-CH2- h 


^5 



55 



BNSDOCID: <EP 0672347A1 I > 



38 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Verb.- iRi 
Nr. 

B.449TCH3 -CH2-CH2 



R2 



3-CH3 



R3 



H 



B.450 CH3- (CH2)3' 



3-CH3 



H 



B.451 CH3- (CH2)3- 



3-CH3 



H 



B.452 CH3-O-CH2-CH2- 



2-OCH3 



H 



B-453 CH3-O-CH2-CH2- 



2-OCH3 



K 



B.454 C1-CH=CH-CH2- 



2-OCH3 



H 



B.455 C1-CH=:CH-CH2- 



2-OCH3 



H 



B.456 CH3 



2-OCH3 



H 



B.457 CH3 



2-OCH3 



H 



B.458 CH3-CH2- 



2-OCH3 



H 



B.459 |CH3-CH2- 
B.460 CH3-CH2-CH2 



2-OCH3 
2-OCH3 



H 



B.461 CH3-CH2-CH2 



2-OCH3 



H 



B.462 CH3-(CH2)3- 



2-OCH3 



H 



B.463 CH3- (CH2)3- 



2 -OCH3 



H 



R4 



CH3-CH2- 



CH3-CH2- 



CH3-CH2- 



CH3 



CH3 



CH3 



CH3 



CH3-CH2- 



CH3-CH2- 



CH3-CH2- 



CH3-CH2- 
CH3-CH2- 



CH3-CH2- 



CH3-CH2- 



CH3-CH2- 



CH 



N 



CH 



N 



CH 



N 



CH 



N 



CH 



CH 



CH 



N 



CH 



|b.464 \ 


CH3 1 


2-CN |: 


H I 


LH3 1 




|b.465 I 


CH3 


2-CN 1 


K 1 


CH3 1 


CH j 


|b.466 \ 


CH3-CH2 1 


2-CN 1 


H 1 


CH3 I 


N 1 


|6.467 1 


CH3-CH2 1 


2-CN j 


H 1 


CH3 1 


CH 1 


|b.468 I 


CH3-CH2-CH2 1 


2-CN 1 


H 1 


CH3 1 


N 1 


B.469 1 


CH3-CH2-CH2 1 


2-CN 1 


H 1 


CH3 1 


CH j 


|6.470 I 


CH3-(CH2)3- 1 


2-CN 1 


H 1 


CH3 1 


N 1 


|B.471 1 


CH3-(CH2)3-. 1 


2-CN 1 


H 1 


CH3 1 


CH 1 


|b.472 I 


CH2=CH-CH2- 1 


2-CN 1 


H 1 


CH3 1 


N 1 


|b.473 I 


CH2=CH-CH2- 1 


|2-CN 1 


{H 1 


CH3 


CH 1 


|b.474 I 


ICH3-O-CH2-CH2- 1 


|2-CN I 


H 1 


CH3 1 


|n I 


|b.475 ] 


ICH3-O-CH2-CH2- 1 


I2-CN j 


|h I 


|CH3 1 


|CH 1 


|b.476 I 


|ci-CH=CH-CH2- 1 


1 2 -CN 1 


|h { 


|CH3 1 


N 1 


B.477 I 


C1-CH=CH-CH2- 


2-CN 


H ^^^^j 


|CH3 J 


CH J 


|B.478 


fcH^ ~ 


p-CN 


|h 


|cH3-CH2- 


N 1 


|b.479 


|CH3 


|2-CN 


|h 


|CH3-CH2- 


CH 


|b.480 


ICH3-CH2 


|2-CN 


|h 


|CH3-CH2- 


|N 1 


|B.481 


|CH3-CH2 


p-CN 


|h 


|CH3-CH2- 


CH 


B.482 


ICH3-CH2-CH2 


I2-CN 


|h 


|CH3-CH2- 


In j 


|b.483 


|CH3-CH2-CH2 


I2-CN 


|h 


|CH3-CH2- 


|CH 


Ib.484 


jcH3-(CH2)3- 


I2-CN 


|h 


ICH3-CH2- 


N 


|b.485 


|CH3-(CH2)3- 


|2-CN 


|H 


ICH3-CH2- 


|CH 


|b.486 


|CH3 


I2-NO2 


|H 


ICH3 


{n 


|b..487 


|CH3 


I2-NO2 


|h 


|CH3 


IcH 



55 



BNSDOCID- <EP__0672347A1J_> 



39 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Verb . - 

Nr". 




R2 


ir3 


1 R4 


1 ^ 


B . 488 


|CH3-CH2 


2 -NO2 


Th 


|CH3 


N 


B. 489 


|CH3-CH2 


j 2 'NO2 


Th" 


|CH3 


IcH 


■O A Ct f\ 


ICH3-CH2-CH2 


J2 -NO2 


|h 


ICH3 


|n 


O A Q 1 

B , 4y 1 


JCH3-CH2-CH2 


2 -NO2 


Th 


[CH3 


|CH 


D /too 

B . 4 y 2 


|CH3~ (CH2)3- 


1 2 -NQ2 


Th 


CH3 


N 


^ >1 Q T 

B . 4 y J 


[CH3- (CH2) 3- 


I2-NO2 


|h 


|CH3 


jcH 


B . 457 4 


CH2=CH-CH2- 


I2-NO2 


|H 


|CH3 


IN 


6 . 4y 3 


jCH2=CH-CH2- 


j 2 -NO2 


Ih 


{CH3 


jcH 


B. 49o 


|CH3-0-CH2-CH2- 


[2-N02 


|h 


|cH3 


|n 


B . 497 


[CH3-O-CH2-CH2- 


1 2 -NO2 


[h 


|CH3 ~ 


jCH 


B , 498 


1 C1-CH=CH-CH2- 


I2-NO2 


[h 


|cH3 


N 


B. 499 


|C1-CH=CH-CH2- 


[2-NO2 


[h 


|CH3 


[ar 


B. 500 


|CH3 


1 2 -NO2 




|CH3-CH2- 


N 


B. 501 


|CH3 


2-NO2 


H 


|CH3-CH2- 


IcH 


B . 502 


ICH3-CH2 


I 2 >N02 




CH3-CH2- 


N 


B . 503 


jcH3-CH2 


2-NO2 


pi 


CH3-CH2- 


taT 


B . 504 


CH3-CH2-CH2 


2 -NO2 \ 


h I 


CH3-CH2- 


N 


B . 505 


ICH3-CH2-CH2 


2-NO2 


"h 


CH3-CH2- 




B . dOo 


CH3-(CH2)3- 


2-NO2 


"h 


CH3-CH2- 1 


N 


■D cat! 
B . d07 


CH3-(CH2)3- 


2 -NO2 


H 


CH3-CH2- j 


CH 


B . DO O 


CH3-CH2-CH2 


2-Cl 


5-Cl \ 


CH3 




o c n o i 

o . Doy 


CH3-CH2-CH2 


2-Cl 


5-Cl 1 


cib 




C 1 A 1 

B . Dl U 


CH3-(CH2)3- 


2-Cl 


5-Cl 


CH3 1 


N 


B . DlX 


CH3-(CH2)3- 


2-Cl 


5-Cl 


CH3 






CH2=CH-CH2- 


2-Cl 


5-Cl \ 


CH3 1 




Q CI 'a 1 


CH2=CH-CH2- 


2-Cl 


5-Cl 


CH3 1 


CH 


o . DX4 1 


CH3 -O-CH2-CH2- 


2-Cl 


5-Cl \ 


CH3 


N~ 


•o CI c 1 


CH3-0-CH2-CH2- 1 


2-Cl 


5-Cl 


CH3 


CH 


u c 1 1 
o . D J. o 1 


t-l-CH=CH-CH2- 1 


2-Cl 1 


5-Cl 


CH3 1 


N 


TJ CI I 

o • DX / 1 


C1-CH=CH-CH2- 1 


2-Cl 


5-Cl 1 


CH3 1 


CH 


D C 1 Q T 
B • 0±0 1 


Ln3 1 


2-Cl 1 


5-Cl 1 


CH3-CH2- 1 


N 


R c>1 0 1 
C • 3 X J7 1 


OU- i 

V..H3 1 


2-Cl 


5-Cl 


CH3-CH2- 1 


CH 


B.520 j 


CH3-CH2 1 


2-Cl 


5-Cl 1 


CH3-CH2- [ 


N 


B.521 1 


CH3-CH2 1 


2-Cl 1 


5-Cl 1 


CH3-CH2- 1 


oT 


B.522 


CH3-CH2-CH2 1 


2-Cl 1 


5-Cl \ 


CH3-CH2- 1 


N 


B.523 1 


CH3'CH2-CH2 [ 


2-Cl 1 


5-Cl 1 


CH3-CH2- 1 


CH 


B«524 1 


CH3-(CH2)3- 1 


2-Cl [ 


5-Cl [ 


CH3-CH2- 1 


N 


B.525 1 


CH3-(CH2)3- 1 


2-Cl 1 


5-Cl j 


CH3-CH2- 1 


ch" 


B.526 1 


CH3-CH2-CH2 1 


2-Cl I 


5-CH3 1 


CH3 1 


N 



55 



40 

BNSDOCID; <EP Oe72347Al I > 



EP 0 672 347 A1 



10 



76 



20 



25 



30 



35 



40 



45 



50 



Iverb.- 1 
|Nr. 1 




R2 I 


R3 I 


R4 1: 


X 1 


|b. 527 1 


CH3-CH2-CH2 1 


2-Cl 1 


5-CH3 1 


CH3 1 


CH 1 


|b. 52 8 I 


CH3-(CH2)3- 1 


2-Cl 1 


5-CH3 1 


CH3 1 


N 1 


|b. 52 9 1 


CH3-(CH2)3- 1 


2-Cl 


5-CH3 1 


CH3 1 


Cn 1 


|b. 530 1 


CH2=CH-CH2- 1 


2-Cl 1 


5-CH3 1 


CH3 1 


N 1 


|b.531 I 


CH2=CH-CH2- 1 


2-Cl 1 


5-CH3 1 


CH3 1 




|b. 532 1 


CH3-O-CH2-CH2- 1 


2 -CI 1 


5'CH3 1 


CH3 1 


XT 1 
1 


|b.533 j 


CH3-O-CH2-CH2- 1 


2-Cl 1 


5-CH3 1 


CH3 1 


r^xj 1 
C^M 1 


{6. 534 1 


C1-CH=CH-CH2 1 


2-Cl 1 


5-Cn3 1 


Cri3 1 


XT 1 
JN 1 


|b. 535 1 


C1-CH=CH-CH2 1 


2-Cl 1 


5-CH3 1 


CH3 1 


V-rl 1 


[B. 536 j 


CH3 1 


2-Cl 1 


5-CH3 1 


CH3-Cn2- 1 


XT 1 
^ 1 


|b.537 I 


CH3 1 


2-Cl 


5-CH3 1 


CH3-CH2- 1 




|b. 538 1 


CH3-CH2 1 


2-Cl 1 


5-CH3 1 


CH3-CH2~ 1 


XT 1 

v\ 1 


16.539 1 


CH3-CH2 1 


2-Cl 1 


5-CH3 1 


CH3-CH2- 1 


PU 1 

CH 1 


|b.540 I 


CH3-CH2-CH2 1 


2-Cl 1 


5-CH3 1 


CH3-CH2** 1 


XT I 


|b.541 j 


CH3-CH2-CH2 1 


2-Cl 1 


5-CH3 1 


CH3-CH2- 1 


CH 1 


|b.542 I 


CH3-(CH2)3- 1 


2-Cl J 


5-CH3 j 


CH3-CH2- 1 


XT 1 

N 1 


|B.543 1 


|CH3-(CH2)3- 1 


2 -CI 1 


5-CH3 1 


CH3-CH2~ 1 


Cn 1 


|b.544 I 


CH3 1 


2-CH3 1 


5-Cl 1 


CH3 1 


XT i 


|b.545 I 


|CH3 1 


2 -CH3 1 


5-Cl 


CH3 1 


1 ^ 


|b. 546 I 


ICH3-CH2 1 


I2-CH3 1 


5-Cl 


CH3 1 


XT 


|b. 547 


|CH3-CH2 1 


I2-CH3 1 


5-Cl 


CH3 




|b.548 


ICH3-CH2-CH2 I 


2-CH3 


5-Cl 


|CH3 I 


\ XT { 
1 ^ 


|B.549 


ICH3-CH2-CH2 


I2-CH3 


1 C 1 
1 ->~^1 




1 OH 


1 B. 550 


|CH3- (CH2) 3- 


1 2-CH3 


1 b-Cl 


1 ou, 

1 v-rl3 


1 M 
1 


|b. 551 


|CH3- (CH2)3- 


1 2-CH3 


1 D-Cl 


1 CH3 


1 Cn 


1 B. 552 


ICH2=CH-CH2- 


1 2-CH3 


1 D-Ci 


1 ^^3 


1 KI 
1 


|B. 553 


|CH2=CH-CH2- 


1 2-CH3 


1 5-Cl 


1 on* 


1 Cn 


|B. 554 


1 CH3-O-CH2-CH2- 


1 2-CH3 


1 D-Cl 


1 \-**3 


1 M 
1 IM 


IB. 555 


1 CH3-0-CH2-CH2- 


j 2-CH3 


1 c: /-'I 
1 b-Cl 


T PTJ, 

1 ^"3 


1 PH 

1 v-n 


1 B. 556 


C1-CH=CH-CH'5- 

1 


1 2-CH3 


1 c 

1 D-CX 




1 TO 
1 ^ 


IB. 557 


1 C 1 - CH=CH- CH2 - 


1 2-CH3 


1 

1 D-C± 


1 

1 v»n3 


1 PH 


1 Ti C C Q 

IB. DDo 


1 V-H3 


1 z — C.n3 


1 s-ri 


i CH-i-CHo- 

1 w*»3 


In 


|b.559 


|CH3 


I2-CH3 


|5-C1 


ICH3-CH2- 


CH 


|b.560 


|CH3-CH2 


I2-CH3 


1 5-Cl 


|CH3-CH2- 


N 


|b.561 


ICH3-CH2 


I2-CH3 


Is-ci 


|CH3-CH2- 


CH 


|b. 562 


CH3-CH2-CH2 


I2-CH3 


Is-ci 


|CH3-CH2- 


N 


|B.563 


|CH3-CH2-CH2 


I2-CH3 


Is-ci 


|CH3-CH2- 


IcH 


|b.564 


|CH3- (CH2)3- 


I2-CH3 


15-01 


|CH3-CH2- 


In 


|b.565 


|CH3- (CH2)3- 


I2-CH3 


1 5-Cl 


|CH3-CH2- 


CH 



55 



41 



BNSDCXJID: <EP 0672347A1 J_> 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



1 Verb . - 
1 Nr. 




R2 


R3 


■ R4 


Tx 


|b.566 


|CH3 




D-CH3 


CH3 




{b.567 


|CH3 




D-CM3 


CH3 


ICH 


|b.568 


|CH3-CH2 


2-OCH-i 




CH3 


Tn 


IB. 569 


|CH3-CH2 

1 


2 -OCH-j 


J v_fi3 


CH3 


CH 


B.570 


CH3-CH2-CH2 " 


2 -CXZHi 


3 v»ri3 


CH3 


IN 


|B.571 


CH3-CH2-CH2 


2-OCHt 


^ v.n3 


CH3 


1 CH 


|b.572 


CH3- (CH2) 3- 


2 -OCHt 


D L.M3 


CH3 


IN 


|b.573 


CH3- (CH2)3- 


2 -OCH-* 


J ^"3 


L.n3 


1 CH 


[bTstT" 


CH2=CH-CH2- 


2 -OCH1 


R — PH-. 
0-L,n3 


IT 

CH3 


IN 


|b.575 


CH2=CH-CH2- 


2 -OCH-5 


R— f^U-» 


Cn3 


1 CH 


jB,576 


CH3-O-CH2-CH0- 


2-OCHi 


J \-.ri3 


CH3 


N 


IB. 577 


ICH3-O-CH9-CH0- 


2-OrH-i 


D-L.H3 


C,H3 


CH 


B. 578 


1 Cl-CHn:CH-CH7- 


2 -OCH-1 
^ vy^n3 


3 ~\-M3 


CH3 


N 


|b.579 


C1-CH=CH-CH2- 


2 -OCHt 


J v«.n3 


Crl3 


CH 


|b.580 


CH3 


2-OCH-! 


-> v^n3 


t-n3 —^.112 ~ 


XT 

N 


|b.581 


CH3 


2 -OCH-a 


R-PW-i 


C.H3 -CH2- 


CH 


[b,582 


CH3-CH2 


2 -OCH-i 


-> v-n3 


L.n3'"L.n2'" 


XT 

N 


|b.583 


CH3-CH2 


2 -OCH-i 


^ ^»»rt3 


t,n3— CM2- 


CH 


|b.584 


CH3-CH2-CH2 


2 -OCH-J 


S-PHi 

^ v^n3 


Q^n3-Cn2~ 


N 


|b. 585 1 


CH3-CH2-CH2 


2-OCHi 


-> ^"3 


k-H3-LH2- 


CH 


|B.586 I 


CH3- {CH2)3- 


2-OCHi 


S-PH-s 


PlI.^—OU-. 1 


XT 

N 


|b.587 I 


CH3- (CH2)3- 


2-OCH-t 


R-PHi 
J ^1*3 


L.n3-L.n2~ 


CH 


Ib.588 


CH3 


2-CHt 


0 ^"3 


L.113 j 


VT 

N 


|b,589 


CH3 


2-CH7 


6-PH-> 




0 T_I 1 

CH 


|b.590 I 


CH3-CH2 


2-CH-i 


6-CH-i 


Un3 1 


VT 1 


[b.59X I 


CH3-CH2 


2-CH5 


6-CH-a 


PH-» 1 
^113 1 


! 


[b.592 I 


CH3-CH2-CH2 ~ 


2-CH3 


6-PH-i 


v.n3 1 




|b.593 I 


CH3-CH2-CH2 


2-CH-j 


6-PH-!> 
V v—jn 3 


\-*ri3 1 


/"ITT 1 

CH 


|b. 594 1 


CH3- (CH2)3- 


2-CH'> 




^"3 1 


N 1 


|b,595 I 


CH3- (CH2)3- 


2-CH3 


6-PH-i 
w >M>xi3 


pu- 1 

1 


/-•TT 1 


[b.596 I 


CH2=CH-CH2- 


2-CH3 


6-CHi 


PH^ 1 
^"3 1 


M 1 

s\ 1 


B. 597 1 


CH2=CH-CH2- ' 




D-L_M3 


CH3 1 


CH 1 


|b. 598 1 


CH3-O-CH2-CH2- 


2-CH3 


6-CH3 


CH3 1 


N 


B. 599 1 


CH3-O-CH2-CH2- 


2-CH3 


6-CH3 




CH 


B.600 1 


C1-CH=CH-CH2- 


2-CH3 


6-CH3 


CH3 I 


N 1 


B.601 1 


C1-CH=CH-CH2- 


2-CH3 


6-CH3 


CH3 I 


CH 1 


B.602 1 


CH3 


2-CH3 


6-CH3 


CH3>CH2- 1 


N 1 


B. 603 


CH^ 


2-CH3 


6-CH3 


CH3-CH2-' 1 


CH 


B.604 1 


CH3-CH2 


2-CH3, ~ 


6*CH3 


CH3-CH2- 1 


N 



55 



42 

BNSDOCID:<EP ^0672347Al J_> 



EP 0 672 347 A1 



10 



16 



20 



25 



30 



35 



Verb-- |] 
Nr. 1 






a3 1 i 
1 


■ 


< 1 


B.605 |( 


CH3'CH2 1' 


2-CH3 l< 


6-^3 |< 


::h3-ch2-' y 


EhJ 


B.606 1 


CH3-CH2-CH2 T 


2-CH3 \ 


6-CH3 Y 


CH3-CH2- 1 


N J 


B.607 1 


CH3-'CH2-CH2 T 


2-CH3 1 


6-CH3 1 


CH3-CH2- 1 


CH 1 


B. 608 1 


CH3'(CH2)3- 1 


2-CH3 1 


6-CH3 1 


CH3-CH2- 1 


N 1 


B.609 1 


CH3-(CH2)3- 1 


2-CH3 [ 


6-CH3 1 


CH3-CH2" 1 


CH 


B,610 \ 


CH3 1 


2-CH3 1 


5-CH (CH3 )7| 


CH3 1 


N 


B.611 1 




2-CH3 1 


5-CH(CH3)7|' 


CH3 1 


CH 


B.612 1 


CH3-CH2 1 


2-CH3 1 


5-CH(CH3)2 1 


CH3 1 


N 


B.613 \ 


CH3-CH2 1 


2-CH3 1 


5-CH(CH3 )7| 


CH3 1 


CH 


B,614 1 


CH3-CH2-CH2 


2-CH3 1 


5-cH (CH3 rr] 


CH3 1 


N 


B.615 1 


CH3-CH2-CH2 


|2-'CH3 1 


5-CH(CH3)2 1 


CH3 


CH 


|B.616 I 


CH3-(CH2)3- 


2-CH3 1 


5-CH(CH3r7| 


CH3 


N 


B.617 


^CH3-(CH2)3' 1 


j2-CH3 


5-CH(CH3)7l 


CH3 


CH 


|b,618 


CH2=CH-CH2- 


2-CH3 ' 


5'CH(CH3)2 


jCH3 


[n 


16,619 


|CH2=CH-CH2- 


I2-CH3 


5-CH(CH3)T' 


ICH3 


CH 


Ib. 620 


|cH3-0-CH2-CH2- 


I 2 ■CH3 


|5-CH(CH3~ 


|CH3 


[n 


16.621 


|cH3-0-CH2-CH2- 


I2-CH3 


|5-CH(CH3)2 


CH3 


CH 


|b.622 


jci-CH=CH-CH2- 


1 2 -CH3 


5-CH(CH3) 2 


|CH3 


IN 


|b,623 


|C1-CH=CH-CH2' 


I2-CH3 


|5-CH(CH3)2 


ICH3 


|CH 


|B.624 


|CH3 


I2-CH3 


|5'CH(CH372" 


ICH3-CH2- 


|m 


|b. 625 


1 CH3 


I2-CH3 


jS-CHiCHsTT 


|CH3-CH2- 


jcH 


1 B . 62 6 


ICH3-CH2 


|2-CH3 


|5-CH(CH3)2 


|CH3-CH2- 


In 


[b.627 


CH3-CH2 


1 2 -CH3 


\ 5-CH (CH3T7 


ICH3-CH2- 


IcH 


|b.628 


jCH3-CH2-CH2 ~ 


I2-CH3 


|5-CH(CH3~ 


jCH3-CH2" 


|n 


|B.629 


{CH3-CH2-CH2 


|2-CH3 


j5-CH(CH3~ 


|CH3-CH2' 


JCH 


|B. 63 0 


|CH3-(CH2)3- 


I2-CH3 


(5-CH(CH3)2 


|CH3-CH2- 


|n 


IB, 631 


CH3-(CH2)3- 


2-CH3 ~" 


1 5-CH (CH~ 


|CH3-CH2- 


[CH 



40 



45 



50 



Tabelle D 




S6 



43 



BNSDCXilD- <EP_ 0672347A1 J_> 



EP 0 672 347 A1 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



[Verb. -Nr. 




|R2 










1 V 

1 


|D.008 


jcH3- " ' 


I2-OCH3 


Tii 


In 


|d.009 


|CH3- ' 


[3-C1 ' 


Th 


IcH 


|d.oio 


|CH3- " " 


|3-C1 


|h 


1 N 


|D.011 


jcHj- 


|3-CH3 


!h 


1 CH 


|d.012 


jcH3~ — — _ _ 


|3-CH3 


Th 


In 


|D>013 


|CH3- ' 


I3-QCH3 


JH 


1 CH 1 


jp. 014 

Id. 015 


j CH3- 


I3-OCH3 


(TT 


IN 

• 1 




|CH3 "" ' 


j2-Cl 


j6-Cl 


1 CH 


|d>016 


jCH3 ~- 


I2-C1 


6-Cl 


In I 


)d.017 


CH3-CH2- 


|h 


(H 


|CH 


(p. 018 


|CH3-CH2-" ' 


|h 


Th 


In I 


jp. 019 


|CH3-CH2~ " 


j2-Cl 


Th 


ICH 1 


[p. 020 


ICH3-CH2- " 


{2 -CI 


Th 


|n I 


|p.021 


CH3-CH2- ' 


{2-CH3 


[h 


IcH 1 


\d,022 


|CH3-CH2~ ~ ~ 


[2-CH3 


[h 


IN 1 


|p.023 


[CH3-CH2- ^ 


I2-OCH3 "~ 


[h 


CH 1 


[D. 024 


|CH3~CH2- " 


I2-OCH3 


[h 


[n 1 


[p. 025 


|CH3-CH2- 


3-Cl 


[h 


CH 1 


[p>026 


■CH3-CH2- 


I3-C1 1 


■H ■ 


n j 


jP>027 


CH3-CH2- 1 


3-CH3 1 


H 


CH j 


[p,028 


CH3-CH2- ~ 


3-CH3 1 


H 


"n I 


{p. 029 


CH3-CH2- 


3 -0CH3 ~i 


"h 


CH 1 


|d. 030 


CH3-CH2- 


3-OCH3 1 


H 


N 1 


jD>031 1 


CH3-CH2- 1 


2-Cl 


H 


cii 


|d>032 I 


CH3-CH2~ 


2-Cl 1 


6~C1 1 


N 1 


jD,033 1 


CH3-CH2-CH2- I 


H 1 


6-Cl I 


CH 1 


|P,034 I 


CH3-CH2-CH2- j 


H ~t 


H 1 


N 1 


[p. 035 1 


CH2=CH-CH2- j 


H ' j 


H I 


CH j 


(p. 036 1 


CH2=CH-CH2- ( 


H 1 


H j 


n I 


|p.037 1 


CH3-CH(CH3)- ' T 


H 1 


H 


CH j 


}d.038 I 


CH3-CH(CH3)- " r 


H t 


H 


N 


jp.Q39 j 
In f\A (\ 1 


Hc = c-cH2- " r 


H 1 


H T 


CH j 




HC=C-CH2- 


H 1 


H j 


N j 


}p.04i r 


Cyclo-C3H5-CH2- T 


h"" """ I; 


H T 


CH 


[p. 042" h 


cyclo-C3H5-CH2- T 






N j 


[p. 043 \( 


:h3-ch2-ch2-ch2- "* n 


^ [1 


i |( 


CH 1 


|p.044 h 


:H3~CH2-CH2-CH2- (1 








[p. 045 p 

[p. 046 |c 


:h3-ch=:Ch-ch2- h 






2H j 


:h3-ch=ch-ch2- h 


i p 


i 1 


ST 1 



55 



44 



BNSDOCID: <EP_0e72347Al I > 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



I Verb . ~Nr , [ I 






0 l> 


1 


|d.047 |( 


:h3-(ch2)5- y 


I p 


I |c 


:h { 


|d.048 \( 


:h3->(ch2)5~ y 


i p 


I \l 


g 1 


|d.049 |< 


zyclo-CeHii- p 




i |c 


:h \ 


Id. 050 |< 


^yclo-CeHii- P 






!g \ 


|d>051 y 


C6H5-CH2~ V 




4 \i 


:h { 


|d.052 I" 


C6H5-CH2- Y 




H |] 


S J 


|d.053 I 


4-C1-C6H4-CH2- 1^ 




K 1 


CH 1 


|d.054 \ 


4-C1-C6H4-CH2- 1 


H 1 


H } 


N J 


|d>055 I 


3-CF3-C6H4-CH2- T 


H 1 


H 1 


CH 1 


|D.056 1 


3-CF3-C6H4-CH2- T 


H \ 


H \ 


N 1 


|d.057 I 


4-C1-C6H4-CH2- 1 


H 1 


H I 


CH 1 


(p. 058 1 


4-C1-C6H4-CH2- 1 


H 1 


H 1 


N 1 


|d.059 [ 


C6H5-CH2-CH2-CH2- [ 


H 1 


H 1 


CH 1 


]D.060 1 


C6H5-CH2-CH2-CH2" 


H 1 


H j 


N 


|D.061 1 


C6H5-(CH2)4- 1 


H 1 


H T 


CH 


Id. 062 


C6H5- (CH2) 4- J 


H 1 


H \ 


N 


|d.063 I 


C6H5-CH2-CH=CH-CH2- 1 


H 1 


H 1 


CH 


|d.064 


1 C6H5-CH2-CH=CH-CH2- | 


H 1 


H 1 


N 


|D.065 


1 4-F-C6H4-CH=CH~CH2-CH2- ] 


H 1 


H 1 


CH 


Id. 066 


[ 4-F-C6H4-CH=CH-CH2-CH2- 


H 1 


H 1 


"n 


p. 067 


t-C4H9O-CO-CH2- 


H 


|h 1 


[cH 


Id. 068 


t-C4H9O-C0-CH2- 


|h 


\n 


[n 


|d.069 


1 t-C4H90-CO- (CH2 ) 3- 


|h 


|h 


[cH 


Id. 070 


\ t-C4H90-CO- (CH2 ) 3- 


Ih 


pJ 


[n 


|d.071 


|ci-CH=CH-CH2" 


|h 


|H 


jCH 


|d.Q72 


|C1-CH=CH-CH2- 


|h 


Th 


Tn 


|D.073 


C2HS 


\ 6-OC2H5 


Th 


ICH 


|D.074 


C2H5 


I6-OC2H5 


Th 


Tn 


|D.075 


|CH3-C(CH3)2- 


Th 


Th 


TcH 


[p. 076 


}CH3-C(CH3)2-' 


jH 


|H 


Tn 


D.077 


" CH3-'CH{CH3)-CH2- 


|h 


|H 


ICH 


D.078 


" CH3-CH(CH3)-CH2- 


Ih 


Ih 


N 


D.079 


' CH2=C(CH3)-CH2- 


Th 


|h 


IcH 


D.080 


" CH2=C(CH3)-CH2- 


|H 


jH 


|N 


D.081 


CH3-CH (CH3 ) -CH2-CH2- 


Ih 


jH 


jcH 


P. 082 


" CH2-CH (CH3)-CH2-CH2- 


Th 


"Th 


"Tn 


D. 083 


" CH3-(CH2)4- 


Ih 


jH 


|CH 


D. 084 


" CH3-{CH2)4- 


|H ^ 


|h 


|N 


D.085 


" 2-F-C6H4-CH2- 


|H 


|h 


|CH 



55 



45 



BNSDOCID «:EP_0672347A1J_> 



EP 0 672 347 A1 



10 



15 



20 



1 VotH — "NT-r 






R2 




Y 
i\ 


Id op^ 


O f TT y^TT 


H ^ 


1 H 


N 


Id nft7 


* f TT ^%Tr 

J-F-C6H4-CH2- 




Th 




Id 088 


I ^ t_f ^TT 

^-C6H4-CH2— 


H 


Ih 


N 


ID. 089 


<^ ^-i— CH2— 


H ~ 


H 


CH 


ID. 090 

Id. 091 


^ CH2 — 


"ii 


|H 


N 


■ *^ ♦ w ^ ^ 


-5 » * ^--L2^6^^3-CH2 — 


H 


[H 


CH 


1 D. 092 


' ^ ^-L2^6"3~CH2 — 


"h ' 


[h 


N 


Id. 093 


O C. 1 /^u 

^ ' ^-1-2 t-6"3"*CH2 — 


H " 


Fh 


CH 


Id. 094 

Pn HQS 


0-UI2-C6H3-CH2- 


H 


|h 




1 A-' • U ? D 


C6H5-CH2-CH2- 


H 




cii 


|d.096 


C6H5-CH2-CH2- " ~ 




H 


N 


jD>097 


C6H5-CH=CH-CH2-CH2- 


H 


H 


CH 


|d.098 


C6H5-CH=CH-CH2-CH2- 


H 


H 


N 


|d.099 


4->Cl-C6H5~CH2-CH=CH-CH2- 


H j 


H 


Oi 


[p. ICQ 


4-Cl-C6H5-CH2~CH=CH~CH2- 


H ' 1 


H 


N 


|d. 101 


4-CF3~C6H5-CH2~CH=CH-CH2" 




H 


CH 


[p. 102 


4-CF3"C6H5-CH2-CH=CH-CH2- 


H f 


H 


N 



25 



Tabelle E 



30 



35 



40 



45 



so 



Verb. -Nr . 




R2 


R3 


E.OOl 


CH3 


2-CH3 ~ 


5-CH3 


E: 002 


ICH3CH2- 


2-CH3 


5-CH3 


E. 003 


[CH3CH2CH2- 


2-CH3 


5-CH3 


E.004 


|CH3CH2CH2CH2- 


2-CH3 


5>CH3 


E.005 


|HCgC-CH2- 


2-CH3 ~ 


5-CH3 


E.006 


|CH2=CH-CH2- 


2-CH3 


5-CH3 


E.007 


|CH3-CH=CH-CH2 


2-CH3 


5-CH3 


E.008 


|C2H5-CH2"CH2- 


2-CH3 


5-CH3 


E.009 


|CH3 


2-CH3 


2-Cl 


E.OlO 


CH3CH2- 


2-CH3 


2-Cl 


E.Oll 


CH3CH2CH2- 


2-CH3 


2-Cl 


E.012 


CH3CH2CH2CH2- 


2-CH3 


2-Cl 


E.013 


CH2=CH-CH2- 


2-CH3 


2-Cl 


E.014 ] 


C2H5-CH2-CH2- 


2-CH3 


2-Cl 


E.015 


CH3 


2-CH3 


5-i-Proyl 


E.016 


CH3CH2- ' 


2-CH3 


5-i-Proyl 


E.017 I 


CH3CH2CH2- 


2-CH3 


5*i-Proyl 


E.018 1 


CH3CH2CH2CH2- 


2-CH3 


5-i-Proyl 


2.019 1 


CH2=CH-CH2- 


2-CH3 


5-i-proyl 



55 



BNSDOCfD: <EP 0672347A1_L> 



46 



EP 0 672 347 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Verb. -Nr. 


Rl 


R2 


R3 


E.020 


C2H5-CH2-CH2- 


2-CH3 


5-i-Proyl 


E.021 


CH3 


2-Cl 


5-Cl 


E. 022 


CH3CH2- 


2~C1 


5-Cl 


E. 023 


CH3CH2CH2- 


2-Cl 


5-Cl 


E.024 


CH3CH2CH2CH2- 


2-Cl 


5-Cl 


E.025 


HCSC-CH2- 


2-Cl 


5-Cl 


E.026 


CH2=CH-CH2- 


2-Cl 


5-Cl 


E.027 


C2H5-CH2-CH2- 


2-Cl 


5-Cl 


E. 028 


CH3 


2-F 


H 


E.029 


CH3CH2- 


2-F 


H 


E.030 


CH3CH2CH2- 


2-F 


H 


E.031 


CH3CH2CH2CH2- 


2-F 


H 


E.032 


HC = C-CH2- 


2-F 


H 


E.033 


CH2=CH-CH2- 


2-F 


H 


E.034 


CH3 


2-Cl 


5-CH3 


E. 035 


CH3CH2- 


2-Cl 


5-CH3 


E.036 


CH3CH2CH2- 


2-Cl 


5-CH3 


E.037 


CH3CH2CH2CH2- 


2-Cl 


5-CH3 


E.038 


HCSC-CH2- 


2-Cl 


5-CH3 


E. 039 


CH2=CH-CH2- 


2-Cl 


5-CH3 


E.040 


CH3 


2-CN 


H 


E.041 


CH3CH2- 


2 -ON 


H 


E.042 


CH3(CH2)4- 


2-CH3 


5-CH3 


E.043 


CH3(CH2)5- 


2-CH3 


5-CH3 


E.044 


C6H5-CH2- 


2-CH3 


5-CH3 


E.045 


t-C4H90-CO-CH2- 


2-CH3 


5-CH3 


E. 046 


C1-CH=CH-CH2- 


2-CH3 


5-CH3 


E.047 


CH3O-CH2-CH2- 


2-CH3 


5-CH3 


E. 048 


CH3CH2CH2- 


2-CH3 


H 


E.049 


CH3CH2CH2CH2- 


2-CH3 


H 


E. 050 


CH3 (CH2)4- 


2-CH3 


H 


E. 051 


CH3 {CH2) 5- 


2-CH3 


H 


E.052 


CH3(CH2)6- 


2-CH3 


H 


E.053 


HCSC-CH2- 


2-CH3 


H 


E.054 


CH2=CH-CH2- 


2-CH3 


H 


E.055 


CH3-CH=CH-CH2- 


2-CH3 


H 


E.056 


C2H5-CH2-CH2- 


2-CH3 


H 


E.057 


CH3O-CH2-CH2- 


2-CH3 


H 


E.pSS 


C6H5-CH2- 


2-CH3 


H 



55 



47 



BNSDOCID: <EP 0672347A1 J_> 



EP 0 672 347 A1 



Verb. -Nr. 




R2 


R3 


E.059 


C1-CH=CH-CH2- 


2-CH3 


H 


E. 060 


t-C4H90-CH-CH2- 


2-CH3 


H 


E.061 


Cyclo-CsHii- 


2-CH3 


H 


E.062 


(CH3)2-CH- 


2-CH3 


H 


E.063 


t-Butyl- 


2-CH3 


H 


E.064 


(CH3)2-CH-CH2- 


2-CH3 


H 


E.065 


(CH3)2-CH- 


2-CH3 


5-CH3 


E.066 


t-Butyl- 


2-CH3 


5-CH3 


E.067 


{CH3)2-CH-CH2- 


2-CH3 


5-CH3 



Die Verbindungen der Forme! lA sind geeignet, Schadlinge aus der Klasse der Insekten, Spinnentiere 
und Nematoden wirksam zu bekampfen. Sie konnen im Pflanzenschutz sowie auf dem Hygiene-, Vorrats- 

20 schutz- und Veterinarsektor als Schadlingsbekampfungsmittel eingesetzt werden. 

Zu den schadlichen Insekten gehoren aus der Ordnung der Schmetterlinge (Lepidoptera) beispielswei- 
se Agrotis ypsilon, Agrotis segetunr^. Alabama argillacea, Anticarsia gemmatalis, Argyresthia conjugella, 
Autographa gamma, Bupalus piniarius, Cacoecia murinana, Capua reticulana. Chermatobia brumata. Chori- 
stoneura fumiferana, Chorlstoneura occidentalis, Cirphis unipuncta, Cydia pomonella, Dendrolimus pini, 

25 Diaphanla nitidaiis, Diatraea grandiosella, Earias insulana, Elasmopalpus lignosellus, Eupoecilia ambiguella! 
Evetria bouliana, Feltia subterranea. Galleria mellonella, Grapholita funebrana, Grapholita molesta^Heliothis 
arnnlgera. Heliothis virescens, Heliothis zea. Hellula undalis. Hibemia defollaria. Hyphantria cunea, Hypono- 
meuta malinellus, Keifferia lycopersicella, Lannbdina fiscellaria, Laphygma exigua, Leucoptera coffeella, 
Leucoptera scitella, Lithocolletis blancardella, Lobesia botrana, Loxostege sticticalis, Lymantria dispar, 

30 Lynnantria monacha. Lyonetia clerkella, Malacosoma neustria, Mamestra brassicae, Orgyia pseudotsugata, 
Ostrinia nubilalis, Panolis flammea, Pectinophora gossypiella, Peridroma saucia, Phaiera bucephala, Phthori- 
maea operculella, Phyllocnistis citrella, Pieris brassicae. Plathypena scabra, Plutella xylostella, Pseudoplusia 
includens, Phyacionia frustrana, Scrobipalpula absoluta, Sitotroga cerealella, Sparganothis pilleriana, Spo- 
doptera frugiperda, Spodoptera littoralis, Spodoptera litura, Thaumatopoea pityocampa, Tortrix viridana, 

35 Trichoplusia ni, Zeiraphera canadensis. 

Aus der Ordnung der Kafer (Coleoptera) beispielsweise Agrilus sinuatus. Agriotes lineatus, Agriotes 
obscurus. Amphimallus solstitialis, Anisandrus dispar, Anthonomus grandis, Anthonomus pomorum, Atoma- 
ria linearis, Blastophagus piniperda, Blitophaga undata, Bruchus rufimanus, Bruclius pisorum, Bruchus 
lentis, Byctiscus betulae, Cassida nebulosa, Cerotoma trifurcata, Ceuthorrhynchus assimilis, Ceuthorrynchus 

40 napi, Chaetocnema tibialis, Conoderus vespertinus, Crioceris asparagi, Diabrotica longicornis, Diabrotica 12- 
punctata, Diabrotica virgifera, Epifachna varivestis, Epitrix hirtipennis, Eutinobothrus brasiliensis. Hylobius 
abietis, Hypera brunneipennis, Hypera postica. Ips typographus, Lema bilineata, Lema melanopus. Leptinot- 
arsa decemlineata, Limonius californlcus, Lissorhoptrus oryzophilus. Melanotus communis. Meligethes 
aeneus, Melolontha hippocastani, Melolontha melolontha, Oulema oryzae, Ortlorrhynchus sulcatus, Otrorrh- 

45 ynchus ovatus, Phaedon cochleariae. Phyllotreta chrysocephala, Phyllophaga sp., Phyllopertha horticoia, 
Phyllotreta nemorum, Phyllotreta striolata, Popillia japonica, Sitona lineatus. Sitophilus granaria. 

Aus der Ordnung der Zweiflugler (Diptera) beispielsweise Aedes aegypti, Aedes vexans, Anastrepha 
ludens, Anopheles maculipennis, Ceratitis capitata, Chrysomya bezziana, Chrysomya hominivorax, Chryso- 
nya macellaria, Contarinia sorghicola, Cordylobia anthopophaga, Culex pipiens, Dacus cucurbitae, Dacus 

60 oleae, Dasineura brassicae, Fannia canicularis. Gasterophilus intestinalis, Glossina morsitans, Haematobia 
Irrltans, Haplodiplosis equestris, Hylenriyia platura, Hypoderma lineata, LIriomyza satlvae, Liriomyza trifolll, 
Lucilla caprina, Lucilia cuprina, Lucilia serlcata, Lycoria pectoralis. Mayetiola destructor, Musca domesticai 
Musclna stabulans, Oestrus ovis, Oscinella frit, Pegomya hyoscyami, Phorbia antigua, Phorbia brassicae, 
Phorbia coarctata, Rhagoletis cerasi, Rhagoletis pomonella, TabanuS bovinus, Tipula oleracea, Tipula 

55 paludosa. 

Aus der Ordnung der Thripse (Thysanoptera) beispielsweise Frankliniella fusca, Frankliniella occidenta- 
lis, Franklinielia tritici, Scirtothrips citri, Thrips oryzae, Thrips palmi, Thrips tabaci. 



48 



BNSDOCID: <EP 0672347A1_I_> 



EP 0 672 347 A1 



Aus der Ordnung der Hautflugler (Hymenoptera) beispielsweise Athalia rosae, Atta cephalotes, Atta 
sexdens, Atta texana, Hoplocampa minuta, Hoplocampa testudinea, Monomorium pharaonis, SolenoF>sis 
geminata, Solenopsis invicta. 

Aus der Ordnung der Wanzen (Heteroptera) beispielsweise Acrosternum hilare, Blissus leucopterus. 

5 Cyrtopeltis notatus. Dysdercus cingulatus, Dysdercus intermedius, Eurygaster integriceps, Euschistus 
impictiventris, Leptoglossus phyllopus, Lygus lineolaris, Lygus pratensis, Nezara viridula, Plasma quadrata, 
Solubea insularls, Thyanta perditor. 

Aus der Ordnung der Pflanzensauger (Homoptera) beispielsweise Acyrthosiphon onobrychis, Adelges 
laricis, Aphldula nasturtii. Aphis fabae, Aphis pomi, Aphis sambuci, Bemlsia tabaci. Brachycaudus cardul, 

10 Brevicoryne brassicae, Cerosipha gossypii, Dreyfusia nordmannianae, Dreyfusia piceae, Dysaphls radicola, 
Dysaulacorthum pseudosolani, Empoasca fabae, Macrosiphunn avenae, Macrosiphum euphorbiae, Macrosi- 
phon rosae, Megoura viciae, Metopolophium dirhodum, Myzodes persicae, Myzus cerasi, Nephotettix 
cinctlceps, Nilaparvata lugens, Pemphigus bursarius, Perkinsiella saccharicida, Phorodon humuli, Psylla 
mail, Psylla piri, Rhopalomyzus ascalonicus, Rhopalosiphum maidis. Sappahis mali, Schizaphis graminum, 

76 Schizoneura lanuginosa, Trialeurodes vaporariorum, Viteus vltifolii. 

Aus der Ordnung der Termiten (Isoptera) beispielsweise Calotermes flavicollis. Leucotermes flavipes, 
Retuculitermes lucifugus, Termes natalensis. 

Aus der Ordnung der Geradflugler (Orthoptera) beispielsweise Acheta domestica, Blatta orientalis, 
Blattella germanica. Forficula auricularia, Gryllotalpa gryllotalpa, Locusta migratoria, Melanoplus bivittatus, 

20 Melanoplus femur-rubrum, Melanoplus mexicanus, Melanoplus sanguinipes, Melanoplus spretus, Nomada- 
oris septemfasciata, Periplaneta americana, Schistocerca americana, Schistocerca peregrina, Stauronotus 
maroccanus, Tachycines asynamorus. 

Aus der Klasse der Arachnoidea beispielsweise Spinnentiere (Acarina) wie Amblyomma americanum, 
Amblyomma variegatum, Argas persicus, Boophilus annulatus, Boophilus decoloratus, Boophilus microplus, 

25 Brevipalpus phoenicis, Bryobia praettosa. Dermacentor silvarum, Eotetranychus carpini, Eriophyes sheldoni, 
Hyalomma truncatum, Ixodes ricinus, Ixodes rubicundus. Metatetranychus(Phanonychus)ulmi, Ornithodorus 
moubata. Otobins megnini. Paratetranychus pilosus. Dermanyssus gallinae, Phyllocoptruta oleivora. Poly- 
phagotarsonemus latus, Psoroptes ovis, Rhipicephalus appendiculatus, Rhipicephalus evertsi. Sarcoptes 
scabiei, Tetranychus cinnabarinus, Tetranychus kanzawai, Tetranychus paclficus, Tetranychus telarius. 

30 Tetranychus urticae. 

Aus der Klasse der Nematoden beispielsweise Wurzelgallennematoden, z.B. Meloidogyne hapla, 
Meloidogyne incognita, Meloidogyne javanica, Zysten bildende Nematoden, z.B. Globodera rostochiensis, 
Heterodera avenae, Heterodera glycinae, Heterodera schachtii, Heterodera trifolii, Stock- und Blattalchen, 
z.B. Belonolaimus longicaudatus, Ditylenchus destructor, Ditylenchus dipsaci, Heliocotylenchus multicinctus, 

35 Longidorus elongatus. Radopholus similis, Rotylenchus robustus. Trichodorus primitivus. Tylenchorhynchus 
claytoni. Tylenchorhynchus dubius, Pratylenchus neglectus, Pratylenchus penetrans, Pratylenchus curvita- 
tus, Pratylenchus goodeyi. 

Die Wirkstoffe konnen als solche, in Form rhrer Formulierungen Oder den daraus bereiteten Anwen- 
dungsformen, z.B. in Form von direkt verspruhbaren Losungen, Pulvern, Suspensionen Oder Dispersionen, 

40 Emulsionen, Oldispersionen, Fasten, Staubemittein, Streumittein, Granulaten durch Verspruhen, Vernebein, 
Verstauben, Verstreuen oder GieBen angewendet werden. Die Anwendungsformen richten sich ganz nach 
den Verwendungszwecken; sie soHten in jedem Fall moglichst die feinste Verteilung der erfindungsgema- 
Ben Wirkstoffe gewahrleisten. 

Die Wirkstoffkonzentrationen in den anwendungsfertigen Zubereitungen konnen in groBeren Bereichen 

45 variierl werden. 

Im allgemetnen liegen sie zwischen 0,0001 und 10 %, vorzugsweise zwischen 0,01 und 1 %. 

Die Wirkstoffe konnen auch mit gutem Erfolg im Ultra- Low- Volume- Verfahren (ULV) verwendet werden, 
wobei es moglich ist, Formulierungen mit mehr als 95 Gew.% Wirkstoff Oder sogar den Wirkstoff ohne 
Zusatze auszubringen. 

50 Die Aufwandmenge an Wirkstoff zur Bekampfung von Schadlingen betragt unter Freilandbedingungen 
0.1 bis 2,0. vorzugsweise 0,2 bis 1,0 kg/ha. 

Zur Herstellung von direkt verspruhbaren Losungen, Emulsionen, Fasten Oder Oldispersionen kommen 
Minerals If raktionen von mittlerem vis hohem Siedepunkt, wie Kerosin Oder Diesel5l, fernen Kohlenteerole 
sowie Ole pflanzllchen oder tierischen Ursprungs. aliphatische, cyclische und aromatische Kohlenwasser- 

65 stoffe, z.B. Benzol, Toluol, Xylol, Paraffin, Tetrahydronaphthalin, alkylierte Naphthaline oder deren Derivate, 
Methanol, Ethanol, Propanol, Butanol, Chloroform, Tetrachlorkohlenstoff, Cyclohexanol, Cyclohexanon, 
Chlorbenzol, Isophoron, stark polare Losungsmlttel, z.B. Dimethylformamid, Dimethylsulfoxid, N-Methylpyr- 
rolidon, Wasser in Betracht. 
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WaBrlge Anwendungsforman konnen aus Emulsionskonzentraten, Fasten der netzbaren Pulvern (Spitz- 
pulver. Oldispersionen) durch Zusatz von Wasser bereitet werden. Zur Herstellung von Emulsionen, Fasten 
Oder Oldispersionen konnen die Substanzen als solche Oder in einenn 6l oder Losungsnnittel gelost, mittels 
Netz-, Haft-, Dispergier- oder Emulgiernnittel in Wasser homogenisiert werden. Es konnen aber auch aus 
5 wirksamer Substanz Netz-, Haft-, Dispergier- oder Emulgiermittel und eventuell Losungsmittel oder 6l 
bestehende Konzentrate hergestellt werden, die zur Verdunnung mit Wasser geeignet sind. 

Als oberflachenaktive Stoffe konnmen Alkali-, Erdalkali-, Anr^nnoniunnsalze von Ligninsulfonsaure, Napht- 
halinsulfonsaure, Phenolsuffonsaure, Dibutylnaphthalinsulfonsaure, Alkylarylsulfonate, Alkylsulfate, Alkylsul- 
fonate. Fettalkoholsulfate und Fettsauren sowie deren Alkali- und Erdalkalisalze. Saize von sulfatiertem 
70 Fettalkoholglykolether, Kondensationsprodukte von sulfoniertem Naphthalin und Napththalinderivaten mit 
Formaldehyd, Kondensationsprodukte des Naphthalins bzw. der Naphtalinsulfonsaure mit Phenol und 
Formaldehyd, Polyoxyethylenoctylphenolether, ethoryliertes Isooctylphenol, Octylphenol, Nonylphenol, Al- 
kylphenolpolyglykolether, Tributylphenyipolyglykolether, Alkylarylpolyetheralkohole, Isotridecylalkohol, Fet- 
talkoholethylenoxid-Kondensate, ethoxyliertes RizinusSI, Polyoxyethylenalkylether, ethoxyliertes Polyoxypro- 
75 pylen. Laurylalkoholpolyglykoletheracetal. Sorbitester, Ligninsulfitabtaugen und Methylcellulose in Betracht. 

Pulver-, Streu- und Staubemittel konnen durch Mischen oder genneinsames Vermahlen der wirksamen 
Substanzen mit einem festen Tragerstoff hergestellt werden. 

Die Formulierungen enthalten im allgemeinen zwischen 0,01 und 95 Gew.%, vorzugsweise zwischen 0,1 
und 90 Gew.% des Wirkstoffs. Die Wirkstoffe werden dabei in einer Reinheit von 90 % bis 100 %. 
20 vorzugsweise 95 % bis 100 % (nach NMR-Spektrum) eingesetzt. 
Beispiele fur Formulierungen sind: 
Granulate, z. B. Umhullungs-, Impragnierungs- und Homogengranulate; sie konnen durch Bindung der 
Wirkstoffe an teste Tragerstoffe hergestellt werden. Feste Tragerstoffe sind z.B. Mineralerden, wie Silicagel. 
Kieselsauren, Kieselgele. Silikate. Talkum. Kaolin, Attaclay. Kalkstein, Kalk, Kreide, Bolus. Lol3. Ton. 
25 Dolomit, Diatomeenerde, Calcium- und Magnesiumsulfat, Magnesiumoxid, gemahlene Kunststoffe, Dunge- 
mittel, wie z.B. Ammoniumsulfat, Anmoniumphosphat, Ammoniumnitrat, Harnstoffe und pflanzliche Produkte, 
wie Getreidemehl. Baumrinden-, Holz- und Nufischalenmehl. Cellulosepulver und andere feste TrSgerstoffe. 

Zu den Wirkstoffen konnen Ole verschiedenen Typs, Herbizide, Fungizide, andere Schadlingsbekamp- 
fungsmittel, Bakterizide, gegebenenfalls auch erst unmittelbar vor der Anwendung (Tankmix), zugesetzt 
30 werden. Diese Mittel konnen zu den erfindungsgemaBen Mittein im Gewichtsverhaltnis 1 : 10 bis 10 : 1 
zugemischt werden. 

Die erfindungsgemaBen Mittel konnen in diesen Anwendungsformen auch zusammen mit anderen 
Wirkstoffen vorhegen, wie z.B. Herbiziden, Insektiziden, Wachstumsregulatoren und Fungiziden, oder auch 
mit Dungemittein vermischt und ausgebracht werden. Beim Vermischen mit Fungiziden erhalt man dabei in 
35 vielen Fallen eine Vergrofierung des fungiziden Wirkungsspektrums. 

Ahwendungsbeispiele fur die Wirkung gegen Schadlinge 

Die Wirkung der Verbindungen der allgemeinen Formel lA gegen Schadlinge aus der Klasse der 
Insekten, Spinntiere und Nematoden lieB sich durch folgende Versuche zeigen: 
Die Wirkstoffe wurden 

a) als 0,1 %ige Losung in Aceton oder 

b) als 10 %ige Emulsion in einem Gemisch aus 70 Gew.-% Cyclohexanol. 20 Gew.-% Nekanil® LN 
(Lutensol® AP6, Netzmittel mit Emulgier- und Dispergien^vlrkung auf der Basis ethoxylierter Alkylphenole) 
und 10 Gew.-% Emulphor® EL (Emulan® EL. Emulgator auf der Basis ethoxylierter Fettalkohole) 

aufbereitet und entsprechend der gewunschten Konzentration mit Aceton im Fall von a) bzw. mit Wasser im 
Fall von b) verdunnt. 

Nach AbschluB der Versuche wurde die Jewells niedrigste Konzentration ermlttelt, bei der die Verbin- 
dung im Vergleich zu unbehandelten Kontrollversuchen noch eine 80 - %ige Hemmung bzw. Mortalitat 
hervorriefen (Wirkschwelle bzw. Minimal-Konzentration). 
B.I Aphis fabae (Schwarze Laus), Kontaktwirkung 

Stark befallene Buschbohnen (Vicia faba) wurden mit der wSBrigen Wirkstoffaufbereitung behandelt. 
Nach 24 h wurde die Mortalitatsrate bestimmt. 

In diesem Test zeigten die Verbindungen 1.058. 1.086 und 1.096 Wirkschwellen von 200 bis 1000 ppm. 

B.2 Nephotettix cincticeps (Grune Reiszikade), Kontaktwirkung 

Rundfilter wurden mit der waBrigen Wirkstoffaufbereitung behandelt und anschlieBend mit 5 adulten 
Zikaden belegt. 

Nach 24 h wurde die Mortalitat beurteilt. 
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In diesem Test zeigten die Verbindungen 1.117, 1.307, 1.192, 1.193, 1.195 und 1.201 Wirkschwellen von 0.4 

bis 0,1 mg. 

B.3 Prodenia litura (Agypt. Baumwollwurm), Zuchtversuch Funf Raupen des Entwicklungsstadiums L3 

(10-12 mm) wurden auf Standardnahrboden (3,1 I Wasser, 80 g Agar, 137 g Bierhefe, 515 g Maismehl, 
5 130 9 Weizenkeime sowie ubiiche Zusatzstoffe und Vitamine (20 g Wessonsalz, 5 g Nipagin, 5 g Sorbin, 

10 g Zellulose, 18 g Ascorbinsaure, 1 g Lutavit® blend (Vitamin), 5 ml alkoholtsche Blotin-Losung)) 

aufgebracht, der zuvor mrt der waBrigen Wirkstoff auf bare itung benetzt worden war. 

Die Beobachtung erstreckte sich bis zum Schlupfen der Falter in einem Kontrollversuch ohne Wirkstoff. 

In diesem Test zeigten die Verbindungen 1.057, 1.064, 1.068. 1.076, 1.100. 1.108, 1.109. 1.112, 1.119 und 
10 1.079 Wirkschwellen von 200 bis 0,1 ppm. 

B.4 Agrotis ypsllon (Erdraupe). Kontaktwirkung 

Maisblatter warden fur 3 Sekunden in die waBrige Wirkstoffaufbereltung getaucht und nach dem 
Abtropfen in eine Petrlschale (0 12 cm) auf einen Rundf liter gelegt. Jede Schale wird mit 5 Raupen im 3. 
und 4. Larvenstadium (ca. 15 mm Lange) belegt. 
75 Nach 24 und 48 Stunden bestimmt man die Wirkung nach % Frafiverhinderung und % Mortalitat. 

In diesem Test zeigten die Verbindungen 1.060, 1.070. 1.086, 1.090, 1.096. 1.117, 1.121, 1.129, 1.140, 1.177, 
1.307, 1.189, 1.190, 1.191, 1.192, 1.193, 1.195, 1.201 und 1.213 eine Wirkschwelle von 10 bis 1000 ppm. 
B.5 Sitophilus granaria (Kornkafer), Kontaktwirkung 

Der Boden eines VersuchsgefaBes wurde mit der acetonischen Losung des Wirkstoffs benetzt und nach 
20 dem Abdampfen des Losungsmittel mit 50 Kafern besetzt. 

Nach 4 h wurden die Kafer auf unbehandelte Pappschalchen gesetzt. Diese Schalchen wurden dann in 
die VersuchsgefaBe gesteltt. 

Nach insgesamt 24 h wurde die Mortalitat bestimmt, wobei Kafer, die die Pappschalchen nicht mehr 
verlassen konnten, als tot bzw. schwer geschadigt galten. 
25 In diesem Test zeigte die Verbindung 1.115 eine Wirkschwelle von 1 mg. 
B.6 Musca domestica (Stubenfliege). Kontaktversuch 

Der Boden eines VersuchsgefaBes wurde mit der acetonischen Losung des Wirkstoffs benetzt und nach 
dem Abdampfen des Losungsmittel mit 10 Fliegen besetzt. 
Nach 4 h wurde die Mortalitatsrate bestimmt. 
30 In diesem Test zeigten die Verbindungen 1.064, 1.071, 1.077. 1.078, 1.080, 1.083. 1.085. 1.098, 1.100, 1.103. 
1.106. 1.111. 1.115, 1.117, 1.126. 1,127, 1.130, 1.133, 1.309 und 1.184 eine Wirkschwelle von 0,01 bis 2 mg. 
B.7 Musca domestica (Stubenfliege), Zuchtversuch 

25 ml einer trockenen Futtermischung (1 kg Kleie, 250 g Hefepulver, 35 g Fischmehl) wurde mit dem 
Wirkstoff und 25 ml einer Milch-Zucker Losung (1 I Milch, 42 g Zucker) vermischt und anschliefiend mit 
36 20 Larven des 1 . Entwicklungsstadiums besetzt. 

Nach dem Schlupfen der Larven in einem Kontrollexperiment wurde die Mortalitat bestimmt. 
In diesem Test zeigte die Verbindung 1.064 eine Wirkschwelle von 40 ppm. 
B.8 Prodenia litura (Agypt. Bauwollwurm). Kontaktversuch 

Rundfilter (0 9 cm) werden mit 1 cm^ der waBrigen Wirkstoffaufbereitung behandelt und in eine 
40 Kunstoffpetrischale (0 94 mm) gelegt. AnschlieBend setzt man 5 Prodenia-Raupen L3 ein und verschlieBt 
die Petrischale. Die Prufung erfolgt nach 24 Stunden. 

In diesem Test zeigten die Verbindungen 1.098. 1.100, 1.102. 1.106, 1.111, 1.115 und 1.184 eine Wirkschwel- 
le von 0,1 bis 1 mg. 

B.9 Prodenia litura (Agypt. Bauwollwurm), Zuchtversuch 

45 Funf Raupen des Entwicklungsstadiums L3 (10-12 mm) wurden auf Standardnahrboden (3.1 I Wasser. 
80 g Agar, 137 g Bierhefe, 515 g Maismehl, 130 g Weizenkeime sowie ubiiche Zusatzstoffe und 
Vitamine (20 g Wessonsalz, 5 g Nipagin, 5 g Sorbin, 10 g Zellulose, 18 g AscorbinsSure, 1 g Lutavit®* 
blend (Vitamin), 5 ml alkoholische Biotin-Losung)) aufgebracht, der zuvor mit der waBrigen Wirkstoffauf- 
bereitung benetzt worden war. 

60 Die Beobachtung erstreckte sich bis zum Schlupfen der Falter in einem Kontrollversuch ohne Wirkstoff. 

In diesem Test zeigten die Verbindungen 1.128. 1.272, 1.292, 1.293, 1.307 und 1.310 eine Wirkschwelle von 
1 bis 1000 ppm. 

B.10 Piutella macuHpennis (Kohlschaben). Kontaktwirkung 

Blatter junger Kohlpflanzen wurden mit der waBrigen Wirkstoffaufbereitung benetzt und anschlieBend auf 
55 einen angefeuchteten Filter gelegt Die praparierten Blatter wurden anschlieBend mit jeweils 10 Raupen 
des 4. Entwicklungsstadiums belegt. 
Nach 48 h wurde die Mortalitatsrate bestimmt. 

In diesem Test zeigten die Verbindungen 1.064, 1.065, 1.068. 1.079. 1.081, 1.084. 1.086. 1.088, 1.090. 1.117 
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und 1.130 eine Wirkschwelle von 200 bis 1000 ppm. 
B.11 Aedes aegypti (GelbfiebermOcke), Zuchtversuch 

Kunststoffbecher mit 250 ml Inhalt (0 8 cm) werden mit 200 ml Leitungswasser von 23 geftillt und mit 
30-40 Aedes-Larven im 3. bis 4. Larvenstadium besetzt. Darauf gibt man die PrOfsubstanz als waBrige 
6 Emulsion und Suspension in das GefaB und bestimmt nach 24 h die Mortalitat in den GefaBen. Danach 
zuchtet man welter bis zum Schlupfen der Mucken. Die Raumtemperatur betragt 25 'C. 
In diesem Test zeigte die Verbindung 1.128 eine Wirkschwelle von 0,1 ppm. 

Patentanspruche 

10 

1. Verfahren zur Bekampfung von Schadlingen. dadurch gekennzeichnet, daB man die Schadlinge 
und/oder ihren Lebensraum mit einer wirksamen Menge einer Verbindung der allgemeinen Formel lA 



75 



20 



25 




in der 
Ri 

30 Ci-Cc-Alkyl, Cs-Ce-Alkenyl, Ca-C^-Alkinyl, Ci -C6-Halogenalkyl, Ca-CG-Halogenalkenyl. Ci-U-Alkoxy- 
Ci-Ce-alkyl, Cs-Ce-CycloalkyI, Cs-CG-Cycloalkyl-Ci -C4-alkyl, Cyan-Ci -Ce-alkyl, Ci -Ce-Alkoxycarbonyl- 
Ci-CG-alkyI, Aryl-Ci-Ce-alkyl, Heteroaryl-Ci -C&-alkyl, Aryl-Cs-CB-alkenyl oder Ary loxy-Ci -Ce -alky I be- 
deutet, wobel der aromatische Oder heteroaromatische Ring gegebenenfalls durch einen oder mehrere 
der folgenden Reste substituiert ist: Ci-C4-Alkyl, Ci-C2-halogenalkyl, Ca-Ce-Cycloalkyl, Ci-C^-Alkoxy, 

35 Ci-C2-Halogenalkoxy, Halogen, Aryl, Aryloxy, 
R2 und R3 

gleich oder verschieden sind und Wasserstoff. Ci-Ci^-Alkyl, Ci-C2-Halogenalkyl, Ci-C^-Alkoxy, C1-C2- 

Halogenalkoxy, Halogen, Cyano Oder Nitro bedeuten, 

R* 

40 Wasserstoff, Ci-Ce-AlkyI, Ca-Ce-Cycloalkyl, Ci -Cz-HalogenalkyI oder Aryl bedeutet, wobei der aromati- 
sche Ring gegebenenfalls durch einen oder mehrere der folgenden Reste substituiert ist: Ci -C4-Alkyi. 
Ci-C2-Halogenalkyl, Ci-C+-Alkoxy, Ci-Ca-Halogenalkoxy, Halogen, Cyano oder Nitro. 
R7 Ci-C4-Alkyl bedeutet, und 
X CH Oder N bedeutet, 

45 behandelt. 

2. Verfahren nach Anspruch 1. dadurch gekennzeichnet, daB man eine Verbindung lA venwendet. in der 
der Rest -C(R'^) = NOR^ in 4-Stellung zur 0CH2-Gruppe steht. 

50 3. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB man eine Verbindung lA venArendet. in der 
fur Methyl steht. 

4. Verfahren nach Anspruch 1 zur Bekampfung von Schadlingen aus der Klasse der Insekten, Spinnentie- 
re und Nematoden. 

66 

5. Verwendung der Verbindungen lA gemafi Anspruch 1 zur Bekampfung von Schadlingen. 
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6. Verwendung der Verbindungen lA gemaB Anspruch 1 zur Bekampfung von Schadlingen aus der Klasse 
der Insekten. Spinnentiere und Nematoden. 

7- Verwendung der Verbindungen lA gennaB Anspruch 1 zur Bekampfung von Schadlingen geeigneten 
5 Mittels. 
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pyrimidiny], or naphthyl; and R^, r6^ r?^ rm^ and n 
are defined in the disclosure, are disclosed. 
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TITLE 

FUNGICIDAL CYCLIC AMIDES 
BACKGROUND OF THE INVENTION 



This invention relates to cyclic amides substituted at the a-position with various 
5 aryl groups, their agriculturally suitable salts and compositions, and methods of their use 
as general or selective fungicides. 

EP-A-398,692 discloses amides of Formula i as fungicides for crop protection. 

Compounds of Forniula i are: 



and R2 are each hydrogen, lower alkyl, or lower cycloalkyl. 
All the compounds disclosed in EP-A-398,692 have an aryl moiety bonded to an 
acyclic alkoxyiminoacetamide group. The cyclic amides of the present invention are not 
15 disclosed therein. 




OB? 



10 



wherein 



WO 93/071 16 discloses compounds of Formula ii as fungicides for crop 
protection. Compounds of Formula ii are: 




W 



u 



20 



wherein: 



Wis 





OMe 
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Once again, the cyclic amides of this invention are not disclosed therein. 

J. Heterocyclic Chem,, (1987), 24, 465, J. Heterocyclic Chem., (1988), 25, 1307, 
and Australian J. Chem., (1977), 30 (8), 1815 disclose 4-nitrophenyl isoxazoles (iii), 
phenyl pyrazolones (iv), and aiyl isothiazolinones (v) respectively. 



MeO 




O — N 



\ 



Me 



lU 



CH3CH2O 




O 



N — N 

H ^^ 



MeS 




IV 



10 



However, no utility as fungicides is alleged and no ortho-substituted compounds of 
the present invention are disclosed. 

SUMMARY OF THF. TMVFNmr>]Vf 
This invention comprises compounds of Formula I including all geometric and 
stereoisomers, agriculturally suitable salts thereof, agricultural compositions containing 
them and their use as fungicides: 



15 



20 




A — N 
I 

wherein: 

A is O; S; N; NR5; or CR^*; 

G is C or N; provided that when G is C, A is O, S or NR5 and the floating double 
bond is attached to G; and when G is N, A is N or CR14 and the floating 
double bond is attached to A; 

W is O or S; 

X is ORl ; S(0)niR' ; or halogen; 
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Rl is Cj-Cfi alkyl; Cj-Cg haloalkyl; Cj-Cg alkenyl; Cj-Cg haloalkenyl; Cs-Cg 
alkynyl; C2-C6 haloalkynyl; Cg-Cg cycloalkyl; C2-C4 alkylcarbonyl, C2-C4 
alkoxycaibonyl; or benzoyl optionally substituted with Rl3; 

R2 and R5 are each independenUy H; Cj-Cg alkyl; Cj-Cg haloalkyl; C2-C6 alkenyl; 
C2-Cg haloalkenyl; C2-C6 alkynyl; C2-Cg haloalkynyl; Cg-Cg cycloalkyl; Cj- 
C4 alkylcarbonyl, C2-C4 alkoxycarbonyl; or benzoyl optionally substituted 
witii Rl3; 

R3 and R4 are each independendy H; halogen; cyano; nitro; CpCg alkyl; Cj-Cg 
haloalkyl; C2-C6 alkenyl; Cs-Cg haloalkenyl; C2-Cg alkynyl; C2-Cg 
haloalkynyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; C2-C6 alkenyloxy; or C2-C6 
alkynyloxy; 

Y is -0-; -S(0)ji-; -CHR6cHR6-: -CR6=CR6-; -(>C-; -CHR^O-; -OCHR6-; 

-CHR6S(0)n-; -S(0)nCHR6-; -CHR60-N=C(R7)-; -(R7)C=N-0CH(R6)-; 
-C(R7)=N-0-; -0-N=C(R7)-; -CHR6oC(=0)N(R15)-; or a direct bond; and 
the directionality of the Y linkage is defined such that tiie moiety depicted on 
the left side of the linkage is bonded to the phenyl ring and the moiety on the 
right side of the linkage is bonded to Z; 
R^ is independenfly H or C1-C3 ali^l; 

R7 is H; Ci-Cg alkyl; Cj-Cg haloalkyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; C2-C6 
alkenyl; C2-Cg haloalkenyl; C2-C6 alkynyl; C2-Cg haloalkynyl; Cs-Cg 
cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; cyano; or 
moipholinyl; 

Z is CpCio alkyl, C2-C10 alkenyl, or C2-C10 alkynyl each optionally substituted 
with R8; or Z is C^-Cg cycloalkyl or phenyl each optionally substituted with 
one of R9, rIO, or both R9 and RlO; or Z is a 3 to 14-membered nonaromatic 
heterocyclic ring system selected ftom the group monocyclic ring, fused 
bicyclic ring and fused tricyclic ring, or Z is a 5 to 14-membered aromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricyclic ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroatoms independentiy selected from the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 
system optionally substituted with one of R9 rIO, or both R^ and RlO; or 

R7 and Z are taken togetiier to form CH2CH2CH2, CH2CH2CH2CH2, 

CH2CH2OCH2CH2, each CH2 group optionally substituted with 1-2 
halogen; or 

Y and Z are taken together to form 
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;or 



R3. Y, and Z are taken together with the phenyl ring to form a naphthalene ring 
substituted on either ring with a floating R4; provided that when R3, Y, and 
Z are taken together with the phenyl ring to form a napthylene ring 
5 substituted by R4, and A is S. W is O. X is SCH3 and R2 is CH3, then R4 is 

other than H; 

J is -CH2-; -CH2CH2-; -OCH2S -CH2O-; -SCH2-; -CHjSs -N(R16)CH2-; or 
-CH2N(Ri6).; each CH2 group optionally substituted with 1 to 2 CH3; 
R8 is 1-6 halogen; Ci-Cg alkoxy; Ci-Cg haloalkoxy; Cj-Cg alkylthio; Cj-Cg 

10 haloalkylthio; Ci-Cg alkylsulfinyl; Ci-Cg alkylsulfonyl; Cg-Cg cycloalkyl; 

C3-C6 alkenyloxy; C02(Ci-C6 alkyl); NHCCi-Cg alkyl); NCCj-Cg alkyDz; 
cyano; or nitro; or R8 is phenyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, 
furanyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with one 
of Rl ' , R12, or both Rl 1 and Rl2; 

15 r9 is 1-2 halogen; Cj-Cg alkyl; Cj-Cg haloalkyl; Cj-Cg alkoxy; CpCg 

haloalkoxy; C2-C6 alkenyl; Cj-Cg haloalkenyl; Cj-Cg alkynyl; CpCg 
alkylthio; Cj-Cg haloalkylthio; Cj-Cg alkylsulfinyl; CpCg alkylsulfonyl; 
C3-Cg cycloalkyl; Cj-Cg alkenyloxy; C02{Ci-C6 alkyl); NH(Ci-Cg alkyl); 
NCCi-Cg alkyl)2; -C(Rl8)=NORl7; cyano; or nitro; or R9 is phenyl, benzyl, 
benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, furanyl. 
pyrimidinyl, or pyrimidinyloxy each optionally substituted with one of Rl l , 
Rl2 or both Rl 1 and Rl2; 

RlO is halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; nitro; or cyano; or 
R9 and RlO, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionally substimted with 1-2 halogen; 
Rl 1 and Ri2 are each independendy halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 

alkoxy; C] -C4 haloalkoxy; nitro; or cyano; 
R13 is halogen; C1-C3 alkyl; Cj-Cg haloalkyl; C1-C3 alkoxy; C1-C3 haloalkoxy; 
nitro; or cyano; 

R14 is H; halogen; Cj-Cg alkyl; Ci-Cg haloalkyl; Cj-Cg alkenyl; Cs-Cg haloalkenyl; 
C2-C6 alkynyl; C2-C6 haloalkynyl; or Cg-Cg cycloalkyl; 



30 
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Rl5, Rl6^ Rl*^, and R^ ^ are each independenUy H; C1-C3 alkyl; or phenyl 

optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and q are each independently 0, 1 or 2; and 
5 p and r are each independently 0 or 1 ; 

provided that 

(a) when A is N, G is N, X is S(0)jnRl and m is 0, then the combination of Y and 

Z is other than alkyl, haloalkyl or alkoxy; and 

(b) when A is NR^, G is C, X is ORl and Rl is alkylcarbonyl, alkoxycarbonyl or 
10 optionally substituted benzoyl, then the combination of Y and Z is other than 

alkyl or alkoxy. 

In the above recitations, the terai "alkyl", used either alone or in compound words 
such as "haloalkyl" denotes straight-chain or branched alkyl; e.g., methyl, ethyl, n-propyl, 
/-propyl, or the different butyl, pentyl or hexyl isomers. "Alkenyl" denotes straight-chain 

15 or branched alkenes; e.g., 1-propenyl, 2-propenyl, and the different butenyl, pentenyl and 
hexenyl isomers. "Alkenyl" also denotes polyenes such as 1,3-hexadiene. "Alkynyl" 
denotes straight-chain or branched alkynes; e.g., ethynyl, l-propynyl, 3-propynyl and the 
different butynyl, pentynyl and hexynyl isomers. "Alkynyl" can also denote moieties 
comprised of multiple triple bonds; e.g., 2,4-hexadiyne. "Alkoxy" denotes, for example, 

20 methoxy, ethoxy, n-propyloxy, isopropyloxy and the different butoxy, pentoxy and 

hexyloxy isomers. "Alkenyloxy" denotes straight-chain or branched alkenyloxy moieties. 
Examples of alkenyloxy include H2C=CHCH20, (CH3)2C=CHCH20, 
(CH3)CH=CHCH20, (CH3)CH=:C(CH3)CH20 and CH2=CHCH2CH20. "Alkynyloxy" 
denotes straight-chain or branched alkynyloxy moieties. Examples include HCSCCH2O, 

25 CH3C^CH20 and CH3C^CCH2CH20. The term "halogen", either alone or in 
compound words such as "haloalkyl", denotes fluorine, chlorine, bromine or iodine. 
Further, when used in compound words such as "haloalkyl", said alkyl may be partially or 
fully substituted with halogen atoms which may be the same or different. Examples of 
"haloalkyl" include F3C, CICH2, CF3CH2 and CF3CCI2. The term "cycloalkyl" denotes 

30 cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl moieties. The term "nonaromatic 
heterocyclic ring system" includes fully saturated heterocycles and partially aromatic 
heterocycles. The total number of carbon atoms in a substituent group is indicated by 
the "Q-Cj" prefix where i and j are numbers from 1 to 10. For example, C1-C3 alkyl 
designates methyl through propyl; C2 alkoxy designates CH3CH2O; and C3 alkoxy 

35 designates, for example, CH3CH2CH2O or (CH3)2CHO. In the above recitations, when 
a compound of Formula I is comprised of one or more aromatic nitrogen-containing 
rings (e.g., pyridinyl and pyrimidinyl), all bonds to these heterocycles are made through 
the carbon atom(s) of the moieties. 
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Preferred compounds, compositions containing them, and methods of their use for 
reasons of better activity and/or ease of synthesis are: 
Preferred 1 . Compounds of Formula I above wherein: 
WisO; 

R ' is C 1 -C3 alky] or C] -C3 haloalJcyl; 
R2 is H; Cj-Cg alkyl; CyC^ haloalkyl; or Cg-Cg cycloalkyl; 
R3 and R4 are each independently H; haJogen; cyano; nitro; Cj-Cg alkyl; 

Ci-Cg haloalkyl; Cj-Cg alkoxy; or Cj-Ce haloalkoxy; 
Y is -0-; -CH=CH-; -CHjO-; -OCH2-; -CHjSCOn-; -CH20-N=C(R7)-; 
-C(R7)=N-0-; -CH20C(0)NH-; or a direct bond; 

R7 is H; Ci-Cfi alkyl; Cj-Cg haloalkyl; Cz-Cg alkenyl; Cj-Cg alkynyl; or 
cyano; 

Z is Cj-Cjo alkyl optionally substituted with R8; or Cg-Cg cycloalkyl or 
phenyl, each optionally substituted with one of R9 RlO^ or both R^ 
andRlO;orZis 



10 



20 



Z-1 



Z-2 Z-3 



2r4 



Z-5 



O 



Z-6 




N 




Rl9 



Z-7 Z-8 



,N-V 



Z-9 



Rl9 

Z-10 2^11 



Z-12 
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N— N 



10 



2^13 



Z-16 




o 



1^ 

Z-22 



o 



Z-25 



o 



Z-28 




Z<31 



2.14 




TrYl 



N 



Z-20 




Z-23 



Gr 



o 

2^26 



N V 



Z-15 




2-18 




2-21 



O 
2-24 



2-27 




Rl9 


Rl9 


Z-29 


Z-30 














Z-32 


Z-33 
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2-46 



Z-47 



or 




7r4S 



Z49 



each group optionally substituted with one R9, RiO, or both and RiO; 



or 



R^ Y, and Z are taken together with the phenyl ring to form a 

naphthalene ring substituted on either ring with a floating R4; or 
Y and Z are taken together to form 




;or 



(R% 

R8 is 1-6 halogen; Cj-Cg alkoxy; C.-C^ haloalkoxy; or r8 is phenyl, 
phenoxy. pyridinyl. pyridinyloxy, pyrimidinyl, or pyrimidinyloxy 
each optionally substituted with one of RH, r12 ^j. boji, ri i , 
Rl2; 

R5 is 1-2 halogen: C.-Ce alkyl; Cj-Cg haloalkyl; Cj-Ce alkoxy; Cj-Cg 
haloalkoxy; d-Cg alkylthio; cyano; COzCCj-Cg alkyl); NH(Ci-C6 
alkyl); or N(C,-C^ alkyl)^; or R9 is C^-C^ cycloalkyl. phenyl, 
phenoxy. pyridinyl, pyridinyloxy, pyrimidinyl, or pyrimidinyloxy 
each optionally substituted with one of RH, Rl2, or both Rl 1 and 
Ri2; and 

R19 is H; Cj-Cg alkyl; C-Cg haloalkyl; or phenyl optionally substituted 
with halogen. C1-C4 alkyl, C1-C4 haloalkyl. C1-C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano. 
Preferred 2. Compounds of Preferred 1 wherein: 

Z is phenyl or Z-1 to Z-21. each optionally substituted with one of R9 
Rl0.orbothR9andRlO; or 
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Y and Z are taken together to form 

I 

(CH) 




; or 



J is -CH2- or -CH2CH2-; 
p is 0; and 
5 r is 1. 

Preferred 3. Compounds of Preferred 2 wherein: 
A is O; N; NR^; or CR^^; 
XisORl; 
Rl is C1-C3 alkyl; 
10 R2 is H or C1-C2 alkyl; 

R^ and R"^ are each H; 

Y is -0-; .CH=CH-; -CH2OS -OCH2S -CH20-N=C(R7)s or 

-CH20C(=0)NH-; 
R'7 is H; C1-C3 alkyl; or haloalkyl; and 

15 Z is phenyl, pyridinyl, pyrimidinyl, or thienyl, each optionally substituted 

with one of R^, R^^, or both R9 and RlO. 
Preferred 4. Compounds of Preferred 3 wherein: 
AisOorNR^; 

GisC; 

20 Y is -0-; -CH2OS -OCH2S or -CH20-N=C(R'7)s and 

r7 is H; C1-C2 alkyl; or C1-C2 haloalkyl. 
Preferred 5. Compounds of Preferred 3 wherein: 
AisNorCRl4; 

G is N; 

25 Y is -0-; -CH2O-; -OCH2-; or -CH20-N=C(R7)s and 

R^ is H; C]-C2 alkyl; or Cj-C2 haloalkyl. 
Preferred 6. Compounds of Preferred 4 wherein: 
R^ is methyl; 
R^ is methyl; and 

30 Z is phenyl optionally substituted with one of R^, R^^, or both R^ and 

RlO. 

Preferred 7. Compounds of Preferred 5 wherein: 
R^ is methyl; 
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10 



15 



20 



25 



is methyl; and 

Z is phenyl optionally substituted with one of R^, RlO, or both R^ and 
RIO. 

It is recognized that some reagents and reaction conditions described below for 
preparing compounds of Formula I may not be compatible with some functionalities 
claimed for Rl, R2, r3, r4^ a, G, W, X, Y, and Z. In these cases, the incorporation of 
protection/deprotection sequences into the synthesis may be necessary in order to obtain 
the desired products. The cases in which protecting groups are necessary, and which 
protecting group to use, will be apparent to one skilled in chemical synthesis. 

In the following description of the preparation of compounds of Formula I, 
compounds denoted as Formula la through Ik are various subsets of the compounds of 
Formula L All substituents for compounds of Formula la through Ik and Formulae 1-39 
are as defined above for Formula I except where indicated otherwise. 

Compounds of this invention can exist as one or more stereoisomers. The various 
stereoisomers include enantiomers, diastereomers and geometric isomers. One skilled in 
the art will appreciate that one stereoisomer may be more active than the others and how 
to separate said stereoisomers. Accordingly, the present invention comprises mixtures, 
individual stereoisomers, and optically active mixtures of compounds of Formula I as 
well as agriculturally suitable salts thereof. 

One skilled in the art will recognize that some compounds of Formula I can exist in 
one or more tautomeric forms. For example, a compound of Formula I wherein R^ is H 
may exist as tautomer la or lb, or both la and lb. The present invention comprises all 
tautomeric forms of compounds of Formula 1. 

r4 




A— N 
H 

la 




lb 



30 



DETAILED PFSCRIPTION OF THE INVFNTTON 
The compounds of Formula I can be prepared as described below in Procedures 1) 
to 5). Procedures 1) to 4) describe syntheses involving constmction of the amide ring 
after the formation of the aiyl moiety. Procedure 5) describes syntheses of the aryl 
moiety with the amide ring already in place. 
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1) Alkvlation Procedures 

The compounds of Formula I are prepared by treating compounds of Formula 1 
with an appropriate alkyl transfer reagent in an inert solvent with or without additional 
acidic or basic reagents or other reagents (Scheme 1). Suitable solvents are selected 
from the group consisting of polar aprotic solvents such as acetonitrile, 
dimethylformamide or dimethylsulf oxide; ethers such as tetrahydrofuran, 
dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; and halocarbons such as dichloromethane or chloroform. 




A — N 
\ 



r2 



1 



Scheme 1 



Methods 1-4 




A — N 

\ 



r2 



I 



X= OHorSH 



X = OR^ orSRl 



Method 1: (KH=:N2 (Q = H or (013)381) 

2 

NH 

Method 2: Jl ; Lewis acid 

3 

Methods: (R1)30+BF4- 

4 

Method 4: (R1)2S04; RI0SO2Q; orRl-hal; 
optional base 

(hal = F,aBr.orD 

10 (Q=Ci-C6 alkyl, Ci-C^haloalkyl) 

For example, compounds of Formula I can be prepared by the action of 
diazoalkane reagents of Formula 2 such as diazomethane (Q = H) or 
trimethylsilyldiazomethane (Q = (^3)381) on compounds of dicarbonyl compounds of 
Formula 1 (Method 1). Use of trimethylsilyldiazomethane requires a protic cosolvent 

15 such as methanol. For examples of these procedures, see Chem, Pharm. Bull., (1984), 
32, 3759. 
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As indicated in Method 2, compounds of Formula I can also be prepared by 
contacting carbonyl compounds of Formula 1 with alkyi trichloroacetimidates of Formula 
3 and a Lewis add catalyst. Suitable Lewis acids include trimethylsilyl triflate and 
tetrafluoroboric acid. The alkyl trichloroacetimidates can be prepared from the 
5 appropriate alcohol and trichloroacetonitrile as described in the literature (J. Danklmaier 
and H. Honig, Synth. Commun. , ( 1990), 20, 203). 

Compounds of Formula I can also be prepared from compounds of Formula 1 by 
treatment with a trialkyloxonium tetrafluoroborate (i.e., Meerwein's salt) of Formula 4 
(Method 3). The use of trialkyloxonium salts as powerful alkylating agents is weU 
.10 known in the art (see U. Schollkopf, U. Groth, C. Deng, Angew. Chem., Im. Ed. Engl, 
(1981), 20, 798). 

Other alkylating agents which can convert carbonyl compounds of Formula 1 to 
compounds of Formula I are dialkyl sulfates such as dimethyl sulfate, haloalkyl sulfonates 
such as methyl trifluoromethanesulfonate, and alky halides such as iodomethane and 

15 propargyl bromide (Method 4). These alkylations can be conducted with or without 
additional base. Appropriate bases include alkali metal alkoxides such as potassium 
/m-butoxide, inorganic bases such as sodium hydride and potassium carbonate, or 
tertiary amines such as triethylamine, pyridine, l,8-diazabicyclo[5.4.0]undec-7-ene 
(DBU), and triethylenediamine. See R. E. Benson, T. L. Cairns, /. Am. Chem. Soc, 

20 (1948), 70, 21 15 for alkylation examples using agents of this type. 

Compounds of Formula la (compounds of Formula 1 wherein G = C, W = O and 
X = OH) can be prepared by condensation of malonates or malonate derivatives of 
Formula 5 with an ambident nucleophUe of Formula 6 (Scheme 2). The nucleophiles of 
Formula 6 are A^-substituted hydroxylamines (HO-NHR2) and substituted hydrazines 

25 (HN(R5)-NHR2). Examples of such nucleophiles are AT-methylhydroxylamine and 

methylhydrazine. The preparation of the malonate esters of Formula 5 can be prepared 
by methods described hereinafter. The esters of Formula 5 can also be activated by first 
hydrolyzing the ester to form the corresponding carboxylic acid, and then converting the 
acid into the acid chloride (T = CI) using thionyl chloride or oxalyl chloride, or into the 

30 acyl imidazole (T = 1-imidazolyl) by treating with 1.1 '-carbonyldiimidazole. 
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T = 0(Ci-C4 aikyl), Q, i-imSdazoiyl 



14 

Scherre 2 



HA — NHR2 




A — N 
\ 



r2 



la 



Esters of Fonnula 5a can be prepared from copper (I)-catalyzed reaction of 
malonate esters of Fonnula 7 with substituted iodobenzenes of Fonnula 8 according to 
methods adapted from A. Osuka, T. Kobayashi and H. Suzuki, Synthesis , (1983), 67, 
and illustrated in Scheme 3. 

Scheme 3 



10 





CO2R 



20 




8 



Culbase '^^^'^-^O 

I r 

OR20 or20 
5a 

R20 = Ci -€43110^1 

Additionally, the malonate esters of Formula 5a can be prepared by treating phenyl 
acetic acid esters of Formula 9 with a dialkyl carbonate or alkyl chlorofomiate in the 
presence of a suitable base such as, but not limited to. sodium metal and sodium hydride 
(Scheme 4). iFor example, see 7. Am. Chem. Soc, (1928), 50, 2758. 
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Schgme4 




O 
II 

r20o^^OR20 



or 



O 
il 

base 
R20=q-C4alkyl 




Or20 or20 
5a 



Esters of Formula 9 can be prepared from acid-catalyzed alcoholysis of phenyl 
acetonitriies of Formula 10 or esterification of phenyl acetic acids of Formula 11 as 
5 illustrated in Scheme 5 (see Org. Synth,, Coll. Vol. I, (1941), 270). 



Scheme 5 




CN 



r20oh 



acid 




6r20 




10 



R20=Ci-C4allcyl 



11 



Phenyl acetic acid esters of Formula 9a can also be prepared by 
10 copper (I)-catalyzed condensation of phenyl halides of Formula 1 2 with compounds of 
Formula 13 as described in EP-A-307,103 and illustrated below in Scheme 6. 



* 
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Scheme 6 




R20 = Ci-C4alky] 

y1 = O, S. 0CHR6 SCHr6 aN^CXR^) 

Some esters of Formula 9 (Formula 9b) can also be prepared by forming the 
bridge using conventional nucleophilic substitution chemistry (Scheme 7). Displacement 
of an appropriate leaving group (Lg) in electrophiles of Formula 15 or 1 6 with a 
nucleophilic ester of Formula 14 affords compounds of Formula 9b. A base, for example 
sodium hydride, is used to generate the corresponding alkoxide or thioalkoxide of the 
confound of Formula 14. 



Scheme 7 




r21 
OR20 



Lg — Z or 
15 

Lg — CHR^Z ; 
16 
base 




H2C^ 



6r20 



14 



9b 



R20 = C]-C4aIlgfl 
r21 = OH, SH, Offi^oH. CHR^SH 
y2 = O. S, 0CHR6 SCHr6 CHR^O, CHR^S 
10 Lg = Br, a 1. OSO2CH3. OS(>2(4-Me J*) 

Some esters of Formula 9 (Formula 9e) can also be prepared by forming the 
bridge from substituted hydroxylamine 9d and carbonyl compounds 14a. The 
hydroxylamine 9d is in turn prepared from esters 9c. This method has been described in 
15 EP-600,835 and illustrated in Scheme 8. 
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9c B = CHR%r 

9d B = CHR6oNH2Ha 
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Scheme 8 
O 



14a 




R^ = Ci-C4alkyl 
y3 = CHR6oN=C(r7) 



O 



6r2o 



9e 



10 



15 



2) Displaceme nt and Conjugate Addition/Elimination Procedures 

Compounds of Formula I can also be prepared by reaction of Formula 17 
compounds with alkali metal alkoxides (RlO-M+) or alkali metal thioalkoxides (RlS-M+) 
in a suitable solvent (Scheme 9). The leaving group Lgl in the amides of Formula 17 are 
any group known in the art to undergo a displacement reaction of this type. Examples of 
suitable leaving groups include chlorine, bromine, and sulfonyl and sulfonate groups. 
Examples of suitable inert solvents are dimethylformamide or dimethylsulfoxide. 

Scheme 9 




r1o-m+ 



or 



R^S-M+ 



A — N 
\ 




r2 



A— N 

\ 



r2 
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I 



1 = a, Br. -SO2Q, or -OSO2Q 
Q = Ci-C^ &]kyl or Cj-C^ haloalkyl 
M = KorNa 

Compounds of Formula 17a can be prepared from compounds of Formula lb 
(compounds of Formula 1 wherein X is OH) by reaction with halogenating agents such 
as thionyl chloride or phosphorus oxybromide to form the corresponding 
P-halo-substituted derivatives (Scheme 10). Alternatively, compounds of Formula lb 
can be treated with an alkylsulfonyl haUde or haloalkylsulfonyl anhydride, such as 



963661 5A1 I > 



wo 96/36615 



18 



PCT/US95/05847 



methane sulfonyl chloride, /7-toIuenesulfonyl chloride, and trifluoromethanesulfonyl 
anhydride, to form the corresponding p-alkylsulfonate of Formula 17a. The reaction 
with the sulfonyl halides may be performed in the presence of a suitable base 
(e.g., triethylamine). 



Scheme 10 



10 



15 




A— N 

\ 



halogenating agent 

or QS02-haJ or 
QS02-a02SQ 




r2 



A— N 

\ 



R2 



lb 



17a 



Lg2 = a, Br, or -OSO2Q 

Q = Cj-Cg alky] or Cj-C^ haloallo'] 

hal=Br,aorF 

As illustrated in Scheme 1 1, sulfonyl compounds of Formula 17b can be prepared 
by oxidation of the corresponding thio compound of Formula 18 using well-known 
methods for the oxidation of sulfur (see Schrenk, K. In The Chemistry ofSulphones and 
Sulphoxides; Patai, S. et al., Eds.; Wiley: New York, 1988). Suitable oxidizing reagents 
include meta-chloro-peroxybenzoic acid, hydrogen peroxide and Oxone® (KHSO5). 

Scheme 1 1 




oxidizing agent 



A — N 
\ 



r2 
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17b 



Q = Cj-Cg ^J^l Ci-C^ haloallQr] 
Alternatively, halo-compounds of Formula 17c (compounds of Formula 17a 
wherein A = N, G = N, and W = O) can be prepared from hydrazides of Formula 19 as 
illustrated in Scheme 12. When R22 = C(=S)S(Ci-C4 alkyl). the diacyl compound of 
Formula 19 is treated with excess thionyl haUde, for example excess thionyl chloride. 
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The product formed first is the ring-closed compound of Formula 20 which can be 
isolated or converted in situ to the compound of Formula 17c; see P. Molina, A. 
Tarraga, A. Espinosa, Synthesis, (1989), 923 for a description of this process. 

Alternatively, when R22 = r2 as defined above, the hydrazide of Foimula 19 is 
cyclized with phosgene to form the cyclic urea of Formula 17c wherein hal = CI. This 
procedure is described in detail in J. Org. Chem., (1989), 54, 1048. 

Scheme 12 




19 

r22 - 0(=S)S(Ci-C4 alkyl) 
orR2 



= a=SYSfq -r^ alkyl) 

S(O)0ial)2 





S(O)0ial)2 



N — N 
\ 



r2 



17c 



hal=a,Br,I 

10 The hydrazides of Formula 19 can be prepared as illustrated in Scheme 13 

Condensation of the isocyanate of Formula 21 with the hydrazine of Formula 
H2NNR2r22 in an inert solvent such as tetrahydrofuran affords the hydrazide. 
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Scheme 




H2N-N 
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\ 



'r2 



21 
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r22 = C(=S)SC] -C4 allQ'l) or r2 



3) Conjugate Addition/r yclizatinn Procedures 

In addition to the methods disclosed above, compounds of Formula I wherein 
X = SRi and G = C (Fonnula Ic) can be prepared by treating a ketenedithioacetal of 
Formula 22 with an ambident nucleophile of Fonnula 6 (Scheme 14). The nucleophiles 
of Formula 6 are described above. 
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SR^ 0(CfC4allq^l) 
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Scheme 14 



HA — NHr2 




A — N 
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r2 



Ic 



Ketene dithioacetals of Fomiula 22a can be prepared by condensing phenyl acetic 
acid esters of Fonnula 9 with carbon disulfide in the presence of a suitable base, followed 
by reaction with two equivalents of an Rl-halide, such as iodomethane or propargyl 
bromide (Scheme 15). 
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Scheme 15 




1) CS2, base 



2)2equiv.R^-(Br,a,I) 



0(Cf C4 alkyi) 




CXCj-Cii alkyl) 



9 22a 

Compounds of Formula la (compounds of Fomiula 1 wherein A = N, G = N) can 
be prepared by condensation of //-amino-ureas of Formula 23 with a carbonylating agent 
of Formula 24 (Scheme 16). The carbonylating agents of Formula 24 are carbonyl or 
thiocarbonyl transfer reagents such as phosgene, thiophosgene, diphosgene 
(ClC(=0)0CCl3), triphosgene (Cl3COC(=0)OCCl3), M/V -carbonyldiimidazole, 
A^,A^-thiocarbonyldiimidazole, and l,r-carbonyldi(l,2,4-triazole). Alternatively, the 
compounds of Formula 24 can be alkyl chloroformates or dialkyl carbonates. Some of 
these carbonylating reactions may require the addition of a base to effect reaction. 
Appropriate bases include alkali metal alkoxides such as potassium r^rr-butoxide, 
inorganic bases such as sodium hydride and potassium carbonate, or tertiary amines such 
as triethylamine, pyridine, l,8-diazabicycIo[5.4.0]undec-7-ene (DBU), or 
triethylenediamine. Suitable solvents include polar aprotic solvents such as acetonitrile, 
dimethylformamide, or dimethylsulfoxide; ethers such as tetrahydrofiiran, 
dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; or halocarbons such as dichloromethane or chloroform. The 
reaction temperature can vary between O^C and 150°C and the reaction time can be from 
1 to 72 hours depending on the choice of base, solvent, temperature, and substrates. 
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Scheme 1 
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24 

optional base 




N— N 
\ 



R2 



23 



la 



Xl= OorS 

iV-Amino-ureas of Fonnula 23 can be prepared as illustrated in Scheme 17 
Treatment of an aniline of Formula 25 with phosgene, thiophosgene 
Ar,Ar-carbonyldiimidazole, or A^.iV'-thiocarbonyldiimidazole prxxiuces the isocyanate or 
isothiocyanate of Formula 26. A base can be added for reactions with phosgene or 
thiophosgene. Subsequent treamient of the iso(thio)cyanate with an R2-substituted 
hydrazme produces the iV-amino-urea of Formula 23. 

Scheme 17 
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Compounds of Foraiula lb (compounds of Fomiula 1 wherein A = CR5, G = N, 
and X = O) can be prepared by either method illustrated in Scheme 18. Ureas of 
Formula 27 are reacted with activated 2-halocarboxylic acid derivatives such as 
2-halocarboxylic acid chlorides, 2-halocarboxylic acid esters or 2-haloacyl imidazoles. 
The initial acylation on the aniline nitrogen is followed by an intramolecular displacement 
of the 2-halo group to effect cyclization. Base may be added to accelerate the acylation 
and/or the subsequent cyclization. Suitable bases include triethylamine and sodium 
hydride. Alternatively, Formula lb compounds can be prepared by reaction of Formula 
26 isocyanates with Foraiula 28a esters. As described above, base may be added to 
accelerate the reaction and subsequent cyclization to Formula lb compounds. 



Scheme 18 
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CHR5-hal 



HN 
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r2 



optional base 



27 



q3 = a. 0(Ci<:4 allqrl). or l-inidazolyl 
hal = ClBr,orI 





R^NHCHR^QOPR _ 
28a 



optional base 
R=Ci-C4alkyl 

The ureas of Formula 27 can be prepared by either of the methods illustrated in 
Scheme 19. The anilines of Formula 25 can be contacted with an isocyanate or 
isothiocyanate of Formula R2n=C=W as described above. Alternatively, an isocyanate 
or isothiocyanate of Formula 26 can be condensed with an amine of Formula R2-NH2 
form the urea. The anilines and iso(thio)cyanates of Formulae 25 and 26, respectively, 
are commercially available or prepared by well-known methods. For example, 
isothiocyanates can be prepared by methods described in J. Heterocycl Chem., (1990), 
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27, 407. Isocyanates can be prepared as described in March, J. Advanced Organic 
Chemistry; 3rd ed., John Wiley: New York, (1985), pp 944, 1166. 

Scheme IQ 
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4) Thionation Prorf^-Hni-f ^g 

Compounds of Formula le, compounds of Formula I wherein W = S, can be 
prepared by treating compounds of Formula Id a wherein W = O) with thionating 
reagents such as P2S5 or Lawesson's reagent [2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4- 
diphosphetane-2,4-disulfide] as illustrated in Scheme 20 (see Bull Soc. Chim. BelgJ 
(1978), 87, 229; and Tetrahedron Lett., (1983), 24, 3815). 
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Id 



Scheme 20 



P2S5 or 



Lawesson's reagent 



X=ORlorSRl 
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15 5) Arvl Moiety Svnthesig P rocednrRg 

Compounds of Formula If (compounds of Fonnula I wherein Y is CHR60, 
CHR6S. or CHR60-N=CR7) can be prepared by contacting benzyl halides of Formula 29 



BNSDOCID:<WO ^8636ei5Al I > 



wo 96/36615 



PCTAJS95/05847 



25 

with various nucleophiles (Scheme 21), The appropriate alcohol or thiol is treated with a 
base, for example sodium hydride, to form the corresponding alkoxide or thioalkoxide 
which acts as the nucleophile. 



r4 




CHR6(a.Br,orI) 



29 



Scheme 21 
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Benzyl halides of Formula 29 can be prepared by radical halogenation of the 
corresponding alkyl compound (i.e., H instead of halogen in Formula 29), or by acidic 
cleavage of the corresponding methylether (i.e., OMe instead of halogen in Formula 29). 

Compounds of Formula I wherein Y is CR6=CR6 and CHR^-CHR^ (Formula Ig 
and Ih, respectively) can be prepared as Ulustrated in Scheme 22. Treatment of the 
benzyl halides of Formula 29 with triphenylphosphine or a trialkylphosphite produces the 
corresponding phosphonium salt (Formula 30) or phosphonate (Formula 31), 
respectively. Condensation of the phosphorus compound with a base and a carbonyl 
compound of Formula Z(R6)C=0 affords the olefin of Formula Ig. 



Scheme 22 
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1) Halogenation 

2) Dehalogenation 
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The olefins of Formula Ig can be converted to the saturated compounds of 
Formula Ih by hydrogenation over a metal catalyst such palladium on carbon as is 
well-known in the art (Rylandcr, Catalytic Hydrogenation in Organic Synthesis; 
Academic: New York, 1979). 

Formula U alkynes can be prepared by halogenation/dehalogenation of Formula Ig 
olefins using procedures well-known in the art (March, J. Advanced Organic Chemistry ; 
3rd ed., John WUey: New York, (1985), p 924). Additionally, Formula li alkynes can be' 
prepared by well-known reaction of aromatic halides with alkyne derivatives in the 
presence of catalysts such as nickel or palladium (see J. Organomet. Chem., (1975), 93 
253-257). 

The olefin of Formula Ig can also be prepared by reversing the reactivity of the 
reactants in the Wittig or Homer-Emmons condensation. For example, 2-alkylphenyl 
derivatives of Formula 31 can be converted into the corresponding dibromo-compound 
of Formula 33 as iUustrated in Scheme 23 (see Synthesis, (1988), 330). The dibromo- 
compound can be hydrolyzed to the carbonyl compound of Formula 34, which in turn 
can be condensed widi a phosphorus-containing nucleophile of Formula 35 or 36 to 
afford the olefin of Formula Ig. 



wo 96/36615 



PCTAJS95/05847 



27 

Scheme 23 
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Oximes of Formula Ij (Formula I wherein Y is C(R'7)=N-0) can be prepared from 
carbonyl compounds of Formula 37 by condensation with hydroxylamine, followed by 
O-alkylation with electrophiles of Formula Z-(C1, Br, or I) (Scheme 24). Alternatively, 
the O-substituted hydroxylamine can be condensed with the carbonyl compound of 
Formula 37 to yield oximes of Formula Ij directly. 

Scheme 24 
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Carbamates of Formula Ik can be prepared by reacting benzyl alcohols of 
Formula 38 with isocyanates of Formula 39 (Scheme 25). A base such as triethylamine 
can be added to catalyze the reaction. 



Scheme 25 
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The following Examples are representative of the production of the novel cyclic 
amides of Formula I. iR NMR Spectra are reported in ppm downfield from 
tetramethylsilane; s = singlet, d = doublet, t = triplet, dt = doublet of triplets, td = triplet 
of doublets, m = multipleL 

EXAMPT F. 1 

Preparation of Methvi ?-n-rT,^t hoxvnhPnnvv) ph.T^yio.^>^^^ 
(2-Chlorophenyl)acetic acid (60 g), 3-methoxyphenol (87 g). potassium carbonate 
(97.2 g) and copper (I) chloride (0.6 g) were combined and mechanicaUy stirred to give a 
thick brown suspension. The suspension was heated for 4.5 h. then cooled to 70°C and 
10 mL of iV,A^dimethylformamide was added. The mixture was poured into ice water 
and acidified with concentrated aqueous HCl. The mixture was extracted with diethyl 
ether and the combined extracts were washed with water (4 times) dried (MgS04) 
filtered and concentrated under reduced pressure to provide 122 g of an oil The crade 
material was dissolved in 73 mL of methanol and then 2. 1 mL of concentrated sulfuric 
acid was added. The mixture was heated at reflux for 4 h. The mbcture was poured into 
ice water and extracted with diethyl ether. The combined organic phases were washed 
with 10% aqueous NaOH solution (2 tunes), then water (4 times), then brine The 
orgamc phase was dried (MgS04), filtered and concentrated under reduced pressure to 
yield 46.4 g (48%) of the titie material of Step A as a reddish oil. ifl NMR (CDCb)- 6 
6.45-7.4 (m,8H), 3.76 (s.3H), 3.69 (s,2H), 3.62 (s,3H). 

P^Paration Of PimPthyl r?-rWrhorvnhenovvV h.nyi ip .^r— riimtr 
Methyl 2-(3-methoxyphenoxy)phenylacetate (6.81 g) was dissolved m 1 1 mL of 
dimethyl carbonate and 600 mg of sodium was added. The mixture was heated at refiux 
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for 10 h, then cooled. The reaction mixture was quenched with water, acidified with 
concentrated aqueous HCl and extracted with dichloromethane. The combined organic 
extracts were dried (MgS04), filtered and concentrated under reduced pressure to give 
an oil. The desired material was separated from unreacted starting material by flash 
5 chromatography (4: 1 hexane: ethyl acetate as eluant) to yield after concentration, 3.54 g 
(43%)of the title compound of Step B. 1hNMR(CDC13): 57.46 (dd,J= 1.5,7. SHzJH), 
7.29 (t,J=8HzJH), 7.2 (m^ZH), 6.92 (d,J=8Hz,lH), 6.65 (td, J=1.5,7.5H2,1H), 6.5 
(m,2H), 5.14 (s,lH), 3.77 (s,3H), 3.73 (s,6H). 

Step C : Preparation of 5-Hvdroxy-4-f2-f3-methoxvphenoxy'>phenvlV2-methyl-3(2HV 

10 isoxazolone 

//-Methylhydroxylamine hydrochloride (2.79 g) was dissolved in 20 mL of 
methanol at reflux. The solution was cooled and treated with a solution of 3.76 g 
potassium hydroxide in 15 mL of methanol. The precipitated potassium chloride was 
removed by filtration and a solution of 3.54 g of dimethyl [2-(3-methoxyphenoxy)- 

15 phenyljpropanedioate in 25 mL of methanol was added dropwise. The mixture was 
stirred at room temperature overnight. The reaction mixture was concentrated under 
vacuum to a volume of about 30 mL and acidified with concentrated aqueous HCl, with 
cooling. The solvents were removed under reduced pressure and the residue was 
partitioned between water and dichloromethane. The combined organic phases were 

20 dried (MgS04), filtered and concentrated under reduced pressure to yield 2.95 g (88%) 
of the title compound of Step C. NMR (CDCI3): 6 7.2-7.4 (m,3H), 7.12 
(dt,J=l,7.5Hz,lH), 6.81 (dJ=8.5Hz,lH). 6.72 (d,J=8Hz,lH), 6.6 (m,2H), 4.43(s,lH). 
3.77 (s3H), 3.28 (s,3H). 

Step D : Preparation of 5-Methoxv-4-r2-r3-methoxyphenQxy')phenvn-2'methyl-3f2HV 
25 isoxazolone 

5-Hydroxy-4-[2-(3-methoxyphenoxy)phenyl]-2-methyl-3(2H)-isoxazolone (2.5 g) 

was dissolved in 3 mL of methanol and 15 mL of toluene and cooled in an icebath. 

Trimethylsilyldiazomethane (5 mL of a 2.0 M solution in hexane) was added dropwise. 

Gas evolution was observed. The resulting yellow solution was stirred at room 
30 temperature overnight. The solvents were removed under reduced pressure and the 

residue was purified by flash chromatography (1:1 hexane;ethyl acetate as eluant). The 

second eluting component was collected to yield 950 mg (36%) of the title compound of 

Step D. 1h NMR (CDCI3): 5 7.51 (ddj=1.7, 7.5Hz,lH), 7.27 (dt,J= 1.7, 7.5Hz,lH), 

7.17 (m,2H), 6.97 (dd,J=l, 8Hz,lH), 6.5 (m,3H), 3.92 (s,3H), 3.74 (s3H), 3.33 (s,3H). 
35 EXAMPLE 2 

Step A: Preparation of l-fBromomethvlV2-iodobenzene 

To a solution of 2-iodobenzyl alcohol (50 g) in diethyl ether (500 mL), cooled in 

an ice-water bath, was added dropwise phosphorus tribromide (28 mL). The reaction 
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mixture was clulled in a refrigerator for 3.5 h, then quenched by slow addition of 
methanol (50 niL). The mixture was washed with water, then saturated sodium 
bicarbonate, then water (100 mL each). The organic phase was dried (MgS04) filtered 
and concentrated under reduced pressure to a white solid, which was triturated in hexane 
and collected by filtration to yield 58 g (91%) of the tide material of Step A as a solid 
mp 55-57°C. 

3m3: Preparation of 1-Todo-?-rr?-methvlph.n^vy)n,ethvnhP....n. 

Sodium hydride (60% oil dispersion) (7.8 g) was added portionwise to a ice-water 
cooled solution of o-cresol (21.1 g) in tetrahydrofuran (500 mL). The mixture was 
stilted 20 minutes and then l-(bromomethyl)-2-iodobenzene (58 g) was added The 
mixture was warmed to 60X for 16 h. Additional sodium hydride (2 g) was added and 
the reaction mixmre heated for an additional 3 h. The reaction mixture was cooled and 
carefully quenched with water and extracted with ethyl acetate (2 X 250 mL). The 
combined organic extracts were dried (Mg SO4). filtered and concentrated under 
reduced pressure to an oil, which was triturated with cold hexane to provide a solid 
which was collected by filtration to yield 59. 1 g (94%) of the title compound of Step B 
as a white solid, mp lOe-lOS^G. 

Sm£: Preparation of ^impth^r^ n-rr7-m.th.,ip H..^^^ , ^ n,efhvnp h.n.,.ip.»po„.^;^„.^ 

To a suspension of sodium hydride (60% oil dispersion) (15.4 g) in 90 mL of 
l,3-dimethyl-3,4,5,6-tetrahydro-2 [m]-pyrimidinone (DMPU), cooled in an ice-water 
bath, was added dropwise a solution of dimetiiyl malonate (44 mL) in DMPU (150 mL) 
The mixture was stirred 20 minutes after the addition was completed, and then l-iodo-2- 
[(2-methylphenoxy)methyl]benzene (62.5 g) and cuprous iodide (73.3 g) were added The 
resulting mixture was stirred at lOOoc for 5 h, tiien stiired at 250C overnight. The mixture 
was diluted with 1 N. HCl (-150 mL) and exti^cted with diethyl ether (3 X 400 mL) The 
combined organic extracts were dried (Mg SO4). filtered and concentrated under reduced 
pr^sure to a semi-solid, which was purified by flash chromatography on silica gel (5 2 
hexane: ethyl acetate as eluant). The major material was collected and concentrated to a 
white solid, which was triturated in hexane and collected by filtration to yield 56.9 g 
(79%) of tiie titie compound of Step C as a white solid, mp 99-103°C. 

"teaP: Prepargtipn of ^-Hvdrov>^.4-r2-rr7-n,.thv irh- noxv whynr h^pyiy^px.^ 

isoxazolone 

To a solution of A?-metiiylhydroxylamine hydrochloride (34.7 g) in methanol 
(120 mL). cooled in an ice-water batii, was added dropwise a solution of potassium 
hydroxide (46.6 g) in methanol (80 mL). After the addition was complete, the mixture 
was Stirred 10 minutes. The potassium chloride precipitate was removed by filtiation 
and a solution of dimethyl [2-[(2-methylphenoxy)metiiyl]phenyl]propanedioate (44 g) in 
100 mL of methanol was added to tht A^-methyl-hydroxylamine solution. The mixture 
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was stirred for 3 days and then cooled in an ice-water bath. Concentrated HCl (15 mL) 
was added and the solid was renaoved by filtration. The solvent was removed under 
vacuum and the residue diluted with --100 mL of water and then extracted with 
dichloromethane (3 X 150 mL), then ethyl acetate (3 X 100 mL). The combined organic 
5 extracts were dried (Mg SO4), filtered and concentrated under reduced pressure to yield 
31.3 g (75%) of the title compound of Step D as a semi-solid. NMR (DMSO-d6): 5 

7.4 (m,2H), 7.15 (m,2H), 7.10 (m,2H), 6.8 (m,2H), 5.16 (s,2H), 2.9 (s,3H), 2.23 (s,3H). 
Step E: Preparation of 5-Methox y-2-methvl-4-[2> [f 2-meth vlphenoxv^methyllphenyl V 

3f2HVisoxazo]one 

1 0 5-Hy droxy-4-[2-[(2-methylphenoxy )methyl]phenyl]-3(2H)-isoxazolone (3 1 .3 g) 

was dissolved in 330 mL of 10: 1 tolueneimethanol and cooled in an ice-water bath. 
Trimethylsilyl-diazomethane (-2M in hexane) (55 mL) was added dropwise. Gas 
evolution was observed. The yellow solution was stirred at 25°C for 2 h. The solution 
was diluted with 100 mL of water and extracted with ethyl acetate (4 X 100 mL). The 

15 combined organic extracts were dried (Mg SO4), filtered and concentrated under 

reduced pressure to yield an oil, which was purified by flash chromatography( silica gel; 
1:1 hexane;ethyl acetate as eluant). The second eluting component was collected to yield 
4.35 g (1 3%) of the title compound of Step E as a white soUd, mp 90-92'^C. NMR 
(CDCI3) 5 7.61(d,lH), 7.35(m,3H), 7.12(m,2H), 6.84(m,2H), 5.12(s,2H), 3.96(s,3H), 

20 3.41(s,3H), 2.24(s, 3H). 

EXAMPLE 3 

Step A Preparation of l-Methyl-jV-f2-phenoxvphenyDhydra2inecarboxamide 

2-Phenoxy aniline (5.57 g) and triethylanndne (4.2 mL) were dissolved in 100 mL of 
1,2-dichloroethane. Triphosgene (Cl3COC(=0)OCCl3, 2.97 g) was added and a 
25 precipitate formed. The mixture was heated to reflux and the solid redissolved. After 

5.5 h, the solution was cooled and 1.6 mL of methyl hydrazine was added and a new 
precipitate formed. The mixture was stirred at room temperature overnight. The solvent 
was removed and the residue was partitioned between ethyl acetate and IN aqueous HCl 
solution. The organic phases were dried (MgS04), filtered, and concentrated under 

30 reduced pressure. The residue was purified by flash chromatography (1:1 hexane: ethyl 
acetate as eluant). The second-least polar component was collected, the eluant was 
removed under reduced pressure, and the residue was triturated with hexane to afford 
3.86 g (50%) of the title compound of Step A. m.p. 117-1 19'*C. 

StepB Preparation of 2-Methyl-4-r2-phenoxvphenvl V5-thioxo-L2-4-triazQlidin-3-one 
35 A solution of 1.54 g of l-methyl-A^-(2-phenoxyphenyl)hydrazinecarboxamide in 

50 mL of tetrahydrofiiran, cooled in an ice bath, was treated with 0.46 mL of 
thiophosgene, and then 1.68 mL of triethylamine. A precipitate formed and the mixture 
was stirred at ambient temperature overnight. The precipitate was removed by filtration 
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and washed with tetrahydrofuran. The combined filtrate and washings were 
concentrated under reduced pressure to afford 1-8 g of an amber glassy oil. Thecrude 

material was used in the next step without further purification. iHNMR(CDCh)- 5 
6.8-7.4 (m, 9H), 3.57 (s,3H). ^ 

SmC Preparation of 7, 4-r>ihvr1ro ^ mefhvl-S.r»,..^,,,....^^.,,..,H.n.v.^K.,,„| .o ^ . 

tria2ol-:^-nnp "-^ 

A solution of 900 mg of crude 2-methyl-4-(2-phenoxyphenyl)-5-thioxo-l 2 4- 
tnazohdm-S-one in 50 mL of tetrahydrofuran was treated with 150 mg of sodium' 
hydride (60% oil dispersion). After 5 minutes, 0.5 mL of iodomethane was added and 
the mixture was stirred at ambient temperature overnight The solid was removed'by 
filiation and the filtrate concentrated to an oil. The oil was partitioned between ether 
and IN hydrochloric acid solution. The organic phases were dried (MgS04). filtered and 
concentrated under reduced pressure. The residue was triturated in hexane/n-butyl 
chlonde to afford 530 mg (56%) of the tide compound of Step C,m.p. 129-130«'C. 

EXAMPT .F. 4 

Step A: Preoaratinn of 2-?-r)iTT ».thxri-xr-<-^ ..>^«u..i-i.- ,x . . 

*^ -^.-^ ^iingynvi )N-(/-methvlph(>^vn hydrazi n e carhnxamiHp 

o-Tolyl isocyanate (10.0 g) was dissolved in 75 mL toluene under N. The 
solution was cooled to 5°C and to this was slowly added a solution in toluene of 
l.l-dimethylhydrazine (5.7 mL). After addition, the ice-bath was removed and the 
resulting sluny aUowed to stir an additional 10 minutes. The solid was filtered off rinsing 
successively with hexane. a small amount of 20% diethylether/hexane. then hexanes 
again. This afforded 11.1 g (77%) of the tide compound of Step A. iR NMR (CDCIO 

2 27 .^.uf' '-^^ 2.63 (S.6H). 

^te^ Preparation of 5-rh1nro^^ rtihvHrn.9 h,._. p ^ethvlnh.nvn..»_i o . 

triazQl-,S>nnfi. 

To -sol"tionof 11.1 g2,2-dimethyl-N-(2-methylphenyl)hydrazinec^^^^ 
dissolved m 600 mL methylene chloride under was added 17. 1 g triphosgene The 
solution was heated at refiibc overnight, cooled, then concentrated under reduced 
pressure. The resulting residue was dissolved in ethyl acetate and washed with water 
then saturated aqueous NaCl. The organic phase was dried (MgS04), filtered and ' 

nn 7nrt i"'" "'""^ "'"^ P"^^ chromatography 
(30-50% eflija acetate/hexanes as eluent) to afford 8.25 g (64%) of the title compound of 

Step B. m NMR (CDCI3) 5 7.42-7.30 (m.3H), 7.17 (d,m). 3.54 (s.3H). 2.22 (' 3H). 

SmC: Preparation pf ? 4-Pihynrn 5 m.thoxv.7.-n,.th..-^-o_^.thv1nhenvi^..»_, . . 

triazol>3-nnp ' 

8.25 g 5-chloro-2.4-dihydro-2-methyl-4-(2-methylphenyl>3H-l,2.4-tria2ol-3-^^^ 
was dissolved in 80 mL 1:1 dimethoxyethane/methanol under N^. H.OmL sodium 
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methoxide (30% solution in methanol) was added and the solution was heated at reflux 
for 3 h. The niixture was allowed to cool, diluteH with ethyl acetate, washed with water, 
then saturated aqueous NaCl. The combined organic extracts were dried (MgS04), 
filtered, and concentrated under reduced pressure. The residue was purified by flash 
5 chromatography (50-70% ethyl acetate/hexanes as eluent) and triturated with 50% 
diethylether/hexanes to afford 6.7 g of the title compound of Step C (95% pure). 
IH NMR (CDCI3) 5 7.35-7.27 (m,3H), 7.18 (dJH), 3.94 (s3H), 3.46 (s,3H), 2.22 
(s,3H). 

Step D: Preparation of 4-r2-fBromomethynphenvI1-2.4-dihvdro-5-methoxv-2-methyl- 
10 3H- 1 .2.4-triazo^3-one 

To a solution/suspension of 6.7 g 2,4-dihydro-5-methoxy-2-methyl-4-(2- 
methylphenyl)-3H-l,2,4-triazol-3-one dissolved in 95 mL carbon tetrachloride under N2 
was added A^-bromosuccinimide (6.53 g) followed by a catalytic amount of benzoyl 
peroxide. The solution was heated at reflux for 2 h. Another 1.63 g N-bromosuccinimide 

15 and a catalytic amount of benzoyl peroxide were added and the solution was heated at 

reflux for an hour. After cooling, methylene chloride was added and the organic layer was 
washed successively with water, then 0. 1 N sodium thiosulfate solution, then saturated 
aqueous NaCl. The combined organic extracts were dried (MgS04), filtered, and 
concentrated under reduced pressure. The residue was purified by flash chromatography 

20 (3-10% diethylether/methylene chloride as eluent) to afford 3.12 g of the title compound 
of Step D. IH NMR (CDCI3) 6 7.5 (m,lH), 7.44 (m,2H), 7.22 (m,lH), 4.60 (d,lH), 4.36 
(d,lH), 3.96 (s,3H), 3.47 (s,3H). 

Step E: Preparation of 2.4-Di hvdro-5-methoxv-2-methvl-4-r2-rrrrphenvlmethyleneV 
amine1oxy1methvnphenvn-3H- 1 ^.4-triazol-3>one 

25 0.40 g 4-[2-(bromomethyl)phenyl]-2,4-dihydro-5-methoxy-2-methyl-3H- 1 ,2,4- 

triazol-3-one was dissolved in approximately 5 mL iV,N-dimethylformamide under N2 
and to this was added 0.20 g acetophenone oxime, followed by 0.07 g of 60% sodium 
hydride. The solution was allowed to stir 4 h at room temperature then was diluted with 
ethyl acetate, washed with water, then saturated aqueous NaCL The organic phase was 

30 dried (MgS04), filtered, and concentrated under reduced pressure. The residue was 

purified by flash chromatography (60% ethyl acetate/hexanes as eluent) to afford 0.38 g 
of the tifle compound of Step E. NMR (CDCI3) 6 7.6 (m,3H), 7.44 (m,2H), 7.35 
(m,3H), 7.25 (m,lH). 5.26 (d,lH), 5.22 (d,lH). 3.88 (s,3H), 3.40 (s,3H), 2.20 (s,3H). 
By the general procedures described herein, or through obvious modifications 

35 thereof, the compound of the Tables 1-26 can be prepared. 

The following abbreviations are used in the Tables which follow. All alkyl groups 
are the normal isomers unless indicated otherwise. 
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n = norma] 

i = iso 

Me = methyl 
El = ethyl 
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MeO = methoxy 
Pr = propyl 
CN = cyano 
c = cyclo 



PCT/US95/05847 



MeS = methylthio 
Bu = butyl 
Ph = phenyl 
NO2 = nitro 




A— N 
\ 



r2 



Table 1 

Compounds of Formula I wherein: G = C, W = O, r3 = r4 = h, Y = CH20N=C(CH3), Z = S^CFyFh, 
the floating double bond is attached to G, and 
R 2 = Me 

X 

MeO 
EtO 
n-PrO 

H2C=CHCH20 
HCSCCH2O 
CF3O 

(c-propyl)O 



A 

O 

O 

O 

O 

O 

O 

O 



MeS 
EtS 
n-PrS 

H2C=CHCH2S 
HOCGH2S 
CF3S 

(c-propyl)S 



A 
O 

O 

O 

O 

o 
o 
o 



MeO 
EtO 
n-PrO 

H2C=CHCH20 
HOCCH2O 
CF3O 
(c-propyl)O 



A 
S 
S 
S 
S 
S 
S 
S 



MeS 
EtS 
n-PrS 

H2OCHCH2S 
HfeCCH2S 
CF3S 

(c-propyl)S 



R2 = Et 



A 
S 

s 
s 
s 
s 
s 
s 





A 


X 


A 


X 


A 


K 


A 


MeO 


0 


MeS 


0 


MeO 


s 


MeS 


S 


EtO 


0 


BtS 


0 


EtO 


S 


EtS 


S 


n-PrO 


0 


n-PrS 


0 


n-PrO 


S 


n-PrS 


S 


H2C=CHCH20 


0 


H2G=CHCH2S 


0 


H2C=CHCH20 


S 


H2C=CHCH2S 


S 


HC^CCH20 


0 


HOCCH2S 


0 


HCSCCH2O 


S 


HCSCCH2S 


s 


CF3O 


0 


CF3S 


0 


CF3O 


S 


CF3S 


S 


(c-propyl)O 


0 


(c-propyl)S 


0 


(c-propyl)O 


S 


(c-propyl)S 


s 
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= n>Pr 



X 


A 


2 


A 


MeO 


0 


MeS 


0 


EtO 


0 


EtS 


0 


n-PrO 


0 


n-PrS 


0 


H2C=CHCH20 


0 


H2C=CHCH2S 


0 


HCSCCH2O 


0 


HCsCX:H2S 


0 


CF3O 


0 


CF3S 


0 


(c-propyl)O 


0 


(c-propyl)S 


0 



R^ = H 





A 


X 


A 


MeO 


0 


MeS 


0 


EtO 


0 


EtS 


0 


n-PrO 


0 


n-PrS 


0 


H2C=CHCH20 


0 


H2C=CHCH2S 


0 


HCSCCH2O 


0 


HCSCCH2S 


0 


CF3O 


0 


CF3S 


0 


(c-propyl)O 


0 


(c-propyl)S 


0 


= 








X 


A 


X 


A 


MeO 


NH 


MeS 


NH 


EtO 


NH 


EtS 


NH 


n-PrO 


NH 


n-PrS 


NH 


H2C=CHCH20 


NH 


H2C=CHCH2S 


NH 


HOCCH2O 


NH 


HCSCCH2S 


NH 


CF3O 


NH 


CF3S 


NH 


(c-propyl)O 


NH 


(c-propyl)S 


NH 


r2 = H 








X 


A 




A 


MeO 


NH 


MeS 


NH 


EtO 


NH 


EtS 


NH 


n-PrO 


NH 


n-PrS 


NH 


H2C=CHCH20 


NH 


H2C=CHCH2S 


NH 


HCSCCH2O 


NH 


HteCCH2S 


NH 
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X 


A 


X 


A 


MeO 


S 


MeS 


S 


EtO 


S 


EtS 


S 


n-PrO 


S 


n-PrS 


s 


H2C=CHCH20 


S 


H2COHCH2S 


s 


HC^CH20 


S 


HC^CH2S 


s 


CF3O 


S 


CF3S 


s 


(c-propyl)0 


S 


(c-propyl)S 


s 


X 


A 


X 


A 


MeO 


S 


MeS 


s 


EtO 


s 


EtS 


s 


n-PrO 


S 


n-PrS 


s 


H2C=CHCH20 


S 


H2C=CHCH2S 


s 


HC^CH20 


S 


hc^cx:h2S 


s 


CF3O 


S 


CF3S 


s 


(c-propyl)O 


S 


(c-propyl)S 


s 



X 




X 


A 


MeO 


NMe 


MeS 


NMe 


EtO 


NMe 


EtS 


NMe 


n-PrO 


NMe 


n-PrS 


NMe 


H2C=CHCH20 


NMe 


H2C=CHCH2S 


NMe 


HteCCH20 


NMe 


HCSCCH2S 


NMe 


CF3O 


NMe 


CF3S 


NMe 


(c-propyl)O 


NMe 


(c-propyl)S 


NMe 


X 


A 


X 


A 


MeO 


NMe 


MeS 


NMe 


EtO 


NMe 


EtS 


NMe 


n-PrO 


NMe 


n-PrS 


NMe 


H2C=CHCH20 


NMe 


H2C=CHCH2S 


NMe 


HCSCCH2O 


NMe 


HCSCCH2S 


NMe 
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CF3O 
{c-propyl)0 



NH 
NH 



CF3S 
(c-propyl)S 



NH 
NH 



CF3O 
(c-propyl)O 



NMe 
NMe 



CF3S 

(c-propyl)S 



NMe 
NMe 



Compounds of Formula I wherein: G = N, W 
the floating double bond is attached to A. and 

X 

MeO 
EtO 
n-PrO 

H2C=CHCH20 
HCSCCH2O 
CF3O 

(c-propyl)O 



X 

MeO 

EtO 

n-PrO 

H2C=:CHCH20 
HC=CCH20 
CF3O 
(c-propyl)O 

n-Pr 

X 

MeO 

EtO 

n-PrO 

H2C=CHCH20 

H(>CCH20 

CF3O 

(c-propyl)O 



Table 2 

: O, r3 = r4 = H, Y = CH20N=C(CH3). Z = 3-CF3-Ph. 



A 


X 


A 


X 


A 


2^ 


A 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


N 


n-PrS 


N 


n-PrO 


CH 


n-PrO 


CH 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


N 


HCSCCH2S 


N 


HCSCCH2O 


CH 


HC=CCH20 


CH 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


N 


{c-propyI)S 


N 


(c-propyl)O 


CH 


{c-propyl)0 


CH 


A 


X 


A 


X 




X 


A 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


N 


n-PrS 


N 


n-PrO 


CH 


n-PrO 


CH 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


N 


HCSCCH2S 


N 


HC^CH20 


CH 


HCSCCH2O 


CH 


N. 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


N 


(c-propyl)S 


N 


(c-propyl)O 


CH 


(c-propyl)O 


CH 



A 

N 
N 
N 
N 
N 
N 
N 



X 

MeS 

EtS 

n-PrS 

H2C=CHCH2S 
HC=CCH2S 
CF3S 
(c-propyl)S 



A 


X 


A 


X 


A 


N 


MeO 


CH 


MeO 


CH 


N 


EtO 


CH 


EtO 


CH 


N 


n-PrO 


CH 


n-PrO 


CH 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


N 


HCSCCH2O 


CH 


HOCCH2O 


CH 


N 


CF3O 


CH 


CF3O 


CH 


N 


(c-propyl)O 


CH 


(c-propyl)O 


CH 
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■A 


A 




A 

A 




A 




A 


MeO 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


EtO 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


n-PrO 


N 


n-PrS 


N 


n-PrO 


CH 


n-PrO 


CH 


H2C=CHCH20 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


HCSCCH2O 


N 


HC^CCH2S 


N 


HC=CCH20 


CH 


HteCCH20 


CH 


CF3O . 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


(c-propyl)O 


N 


(c-propyl)S 


N 


(c-propyl)O 


CH 


(c-propyl)O 


CH 


R2 = Me 
















X 


A 


X 


A 




A 


X 


A 


MeO 


CMe 


MeS 


CMe 


MeO 


CEt 


MeO 


CEt 


EtO 


CMe 


EtS 


CMe 


EtO 


CEt 


EtO 


CEt 


n-PrO 


CMe 


n-PrS 


CMe 


n-PrO 


CEt 


n-PrO 


CEt 


H2C=CHCH20 


CMe 


H2C=CHCH2S 


CMe 


H2C=CHCH20 


CEt 


H2C=CHCH20 


CEt 


HCsCCHoO 


CMe 


HCSCCH2S 


CMe 


HCSCCH2O 


CEt 


HC=CCH20 


CEt 


CF3O 


CMe 


CF3S 


CMe 


CF3O 


CEt 


CF3O 


CEt 


(c-propyl)O 


CMe 


(c-propyl)S 


CMe 


(c-propyl)O 


CEt 


(c-propyl)O 


CEt 


R^ = H 
















X 


A 


K 


A 


X 


A 


X 


A 


MeO 


CEt 


MeS 


CEt 


MeO 


CMe 


MeO 


CMe 


EtO 


CEt 


EtS 


CEt 


EtO 


CMe 


EtO 


CMe 


n-PrO 


CEt 


n-PrS 


CEt 


n-PrO 


CMe 


n-PrO 


CMe 


H2C=CHCH20 


CEt 


H2C=CHCH2S 


CEt 


H2C=CHCH20 


CMe 


H2C=CHCH20 


CMe 


HOCCH2O 


CEt 


HC=CCH2S 


CEt 


HCSCCH2O 


CMe 


HC=CCH20 


CMe 


CF3O 


CEt 


CF3S 


CEt 


CF3O 


CMe 


CF3O 


CMe 


(c-propyl)O 


CEt 


(c-propyl)S 


CEt 


(c-propyl)O 


CMe 


(c-propyl)O 


CMe 



Table 3 

Compounds of Formula I wherein: G = C, W = O. R^ = = H, Y = CH2O, Z = 2-Me-Ph, 

the floating double bond is attached to G, and 

R ^==Me 





A 


X 


A 


X 


A 


X 


A 


MeO 


0 


MeS 


0 


MeO 


S 


MeS 


s 


EtO 


0 


EtS 


0 


EtO 


S 


EtS 


s 


n-PrO 


0 


n-PrS 


0 


n-PrO 


S 


n-PrS 


s 
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H2C=CHCH20 
HfeCCHoO 

dm 

CF3O 

(c-propyl)O 
R^ = Et 

MeO 

EtO 

n-PrO 

H2C=CHCH20 
HC^CH20 
CF3O 
(c-propyl)O 

= n^Pr 

MeO 

EtO 

n-PrO 

H2C=CHCH20 

HCSCCH2O 

CF3O 

(c-propyl)O 
X 

MeO 
EtO 
n-PrO 

H2C=CHCH20 
HCSCCH2O 
CF3O 

(c-propy])0 



O 
O 
O 
O 



H2C=CHCH2S O 

HCSCCH2S o 

CF3S o 

(c-propyl)S O 



H2C=CHCH20 S 

HCSCCH2O S 

CF3O s 

{c.propyl)0 S 



H2C=CHCH2S S 

HCSCCH2S S 

CF3S s 

(c-propyl)S S 



A 




k 


X 


A 


2C 


A 


0 


. MeS 


0 


MeO 


S 


MeS 


S 


0 


EtS 


0 


EtO 


S 


EtS 


S 


0 


n-PrS 


0 


n-PrO 


S 


n-PrS 


s 


0 


H2C=CHCH2S 


0 


H2C=CHCH20 


S 


H2C=CHCH2S 


s 




■H^-=L.L.ri2iJ 


0 


HC^CCH20 


s 


HCSCCH2S 


s 


0 


CF3S 


0 


CF3O 


s 


CF3S 


s 


0 


(c-propyl)S 


0 


1 (c-propyl)O 


s 


(c-propyl)S 


s 




X 


A 




A 




A 


0 


MeS 


0 


MeO 


S 


MeS 


s 


0 


EtS 


0 


EtO 


S 


EtS 


s 


0 


nPrS 


0 


n-PrO 


S 


n-PrS 


s 


0 


H2C=CHCH2S 


0 


H2C=CHCH20 


s 


H2C=CHCH2S 


s 


0 


HCSCCH2S 


0 


HCkCCH20 


s 


HfeCCH2S 


s 


0 


CF3S 


0 


CF3O 


s 


CF3S 


s 


0 


(c-propyl)S 


0 


(c-propyl)O 


s 1 


(c-propyl)S 


s 



A 




A 




A 




A 


0 


MeS 


0 


MeO 


S 


MeS 


S 


0 


EtS 


0 


EtO 


S 


EtS 


S 


0 


n-PrS 


0 


n-PrO 


S 


n-PrS 


S 


0 


H2C=CHCH2S 


0 


H2C=CHCH20 


S 


H2C=CHCH2S 


s 


0 


HCSCCH2S 


0 


HfeCCH20 


S 


HC^CH2S 


S 


0 


CF3S 


0 


CF3O 


S 


CF3S 


s 


0 


(c-propyl)S 


0 


(c-propyl)O 




(c-propyl)S 


s 
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R ^ = Me 



X 


A 


X 


A 




A 




A 


MeO 


NH 


MeS 


NH 


MeO 


NMe 


MeS 


NMe 


EtO 


NH 


EtS 


NH 


EtO 


NMe 


EtS 


NMe 


n-PrO 


NH 


n-PrS 


NH 


n-PrO 


NMe 


n-PrS 


NMe 


H2C=CHCH20 


NH 


H2C=CHCH2S 


NH 


H2C=CHCH20 


NMe 


H2C=CHCH2S 


NMe 


HOCCH2O 


NH 


HCSCCH2S 


NH 


HteCCH20 


NMe 


HCSCCH2S 


NMe 


CF3O 


NH 


CF3S 


NH 


CF3O 


NMe 


CF3S 


NMe 


(c-propyl)O 


NH 


(c-propyl)S 


NH 


(c-propyl)O 


NMe 


(c-propy])S 


NMe 



r2 = h 



X 


A 


X 


A 


X 


A 


X 


A 


MeO 


NH 


MeS 


NH 


MeO 


NMe 


MeS 


NMe 


EtO 


NH 


EtS 


NH 


EtO 


NMe 


EtS 


NMe 


n-PrO 


NH 


n-PrS 


NH 


n-PrO 


NMe 


n-PrS 


NMe 


H2C=CHCH20 


NH 


H2C=CHCH2S 


NH 


H2C=CHCH20 


NMe 


H2C=CHCH2S 


NMe 


HOCCH2O 


NH 


HC=CCH2S 


NH 


HCSCCH2O 


NMe 


HCECCH2S 


NMe 


CF3O 


NH 


CF3S 


NH 


CF3O 


NMe 


CF3S 


NMe 


(c-propyl)O 


NH 


(c-propyl)S 


NH 


(c-propyl)O 


NMe 


(c-propyl)S 


NMe 



Table 4 

Compounds of Formula I wherein: G = N, W = O, = r4 « H. Y = CH2O, Z = 2-Me-Ph, the 
floating double bond is attached to A, and 
R ^ = Me 



X 


A 


X 


A 


X 


A 


X 


A 


MeO 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


EtO 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


n-PrO 


N 


n-PrS 


N 


n-PrO 


CH 


n-PrO 


CH 


H2C=CHCH20 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


HC=CCH20 


N 


HC:^CCH2S 


N 


HCSCCH2O 


CH 


HCSCCH2O 


CH 


CF3O 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


(c-propyl)O 


N 


(c-propyl)S 


N 


(c-propyl)O 


CH 


(c-propyl)O 


CH 


R2 = Et 
















X 


A 


X 


A 


X 


A 


X 


A 


MeO 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


EtO 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 
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n-PrO 

H2C=CHCH20 

HCSCCH2O 

CF3O 

(c-propyl)O 
= n-Pr 

K 

MeO 

EtO 

n-PrO 

H2C=CHCH20 

HOCCH2O 

CF3O 

(c-propyl)O 
K 

MeO 

EtO 

n-PrO 

H2O=CHCH20 

HCaCCH20 

CF3O 

(c-propyl)O 



X 

MeO 

EtO 

n-PrO 

H2C=CHCH20 

HC^CH20 

CF3O 

(c-propyl)O 



N 
N 
N 
N 
N 



n-PrS 

H2C=CHCH2S 

HteCCH2S 

CF3S 

(c-propyl)S 



A 
N 
N 
N 
N 
N 
N 
N 



A 
N 
N 
N 
N 
N 
N 
N 



A 
CMe 
CMe 
CMe 
CMe 
CMe 
CMe 
CMe 



X 

MeS 

EtS 
n-PrS 

H2C=CHCH2S 

HOCCH2S 

CF3S 

(c-propyDS 



X 

MeS 

EtS 

n-PrS 

H2C=CHCH2S 

HC^CH2S 

CF3S 

(c-propyl)S 



2^ 

MeS 

EtS 

n-PrS 

H2C=CHCH2S 
HCSCCH2S 

(c-propyl)S 



N 
N 
N 
N 
N 
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n-PrO CH 

H2C=CHCH20 CH 

HC^CCH20 CH 

CF3O CH 

(c-propyl)O CH 



n-PrO CH 

H2C=CHCH20 CH 

HCSCCH2O CH 

CF3O CH 

(c.propyI)0 CH 



A 


X 


A 




X 


A 


N 


MeO 


CH 




MeO 


CH 


N 


EtO 


CH 




EtO 


CH 


N 


n-PrO 


CH 




n-PrO 


CH 


N 


H2C=CHCH20 


CH 




H2C=<:HCH20 


CH 


N 


HC^CCH20 


CH 




HfeCCH20 


CH 


N 


CF3O 


CH 




CF3O 


CH 


N 


(c-propyl)O 


CH 




(c-propyl)O 


CH 


A 


X 


A 




X 


A 


N 


MeO 


CH 


MeO 


CH 


N 


EtO 


CH 


EtO 


CH 


N 


n-PrO 


CH 


n-PrO 


CH 


XT 

N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


N 


HCSCCH2O 


CH 


HCHCCH2O 


CH 


N 


CF3O 


CH 


CF3O 


CH 


N 


(c-propyl)O 


CH 


(c-propyOO 


CH 


A 


X 


A 




X 


A 


CMe 


MeO 


CEt 


MeO 


CEt 


CMe 


EtO 


CEt 


EtO 


CEt 


CMe 


n-PrO 


CEt 


n-PrO 


CEt 


CMe 


H2C=CHCH20 


CEt 


H2C=CHCH20 


CEt 


CMe 


HCSCCH2O 


CEt 


HCeCCH20 


CEt 


CMe 


CF3O 


CEt 


CF3O 


CEt 


CMe 


(c-propyl)O 


CEt 


(c-piTopyl)O 


CEt, 



BNSDOCID: <WO_9e36ei5Al I > 



wo 96/36615 



X 


A 


X 


A 


MeO 


CEt 


MeS 


CEt 


EtO 


CEt 


EtS 


CEt 


n-PrO 


CEt 


n-PrS 


CEt 


H2C=CHCH20 


CEt 


H2C=CHCH2S 


CEt 


HOCCH2O 


CEt 


HCSCCH2S 


CEt 


CF3O 


CEt 


CF3S 


CEt 


(c-propyl)O 


CEt 


(c-propyl)S 


CEt 
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A 


X 


A 


MeO 


CMe 


MeO 


CMe 


EtO 


CMe 


EtO 


CMe 


n-PrO 


CMe 


n-PrO 


CMe 


H2C=CHCH20 


CMe 


H2C=CHCH20 


CMe 


HCSCCH2O 


CMe 


HC>eCCH20 


CMe 


CF3O 


CMe 


CF3O 


CMe 


(c-propyl)O 


CMe 


(c-propyl)O 


CMe 



Table 5 

Compounds of Fonnula I wherein: G = C. W = S, = R^^ = H. Y = CH20N=C(CH3), Z = 3-CF3-Ph, 
the floating double bond is attached to G, and 



X 


A 


X 


A 


X 


A 


X 


A 


MeO 


0 


MeS 


0 


MeO 


S 


MeS 


S 


EtO 


0 


EtS 


0 


EtO 


s 


EtS 


S 


n-PrO 


0 


n-PrS ♦ 


0 


n-PrO 


s 


n-PrS 


S 


H2C=CHCH20 


0 


H2C=CHCH2S 


0 


H2C=CHCH20 


s 


H2C=CHCH2S 


s 


Hr=CCH20 


0 


HCSCCH2S 


0 


HCSCCH2O 


s 


HCSCCH2S 


s 


CF3O 


0 


CF3S 


0 


CF3O 


s 


CF3S 


s 


MeO 


NH 


MeO 


NMe 


MeO 


NEt 


MeS 


NPr 



Table 6 

Compounds of Formula I wherein: A = N, G = N. W = S, = r4 := H. Y = CH20N=C(Me), 
Z = 3-CF3-Ph, the floating double bond is attached to A, and 
R- = Me 



X 

MeO 

HC^CCH20 

(c-propyl)O 

H2C=CHCH2S 



X 

EtO 

CF3O 

MeS 

HCSCCH2S 



n-PrO 
OCF2H 
EtS 
CF3S 



H2C=CHCH20 
OCH2CF3 
n-PrS 
(c-propyl)S 



BNSDOCID- <WO___9636615A1J_> 



wo 96/36615 



PCTAJS95/05847 



42 



Table 7 



Compounds of Formula I wherein: G = C, W = S, r3 = r4 = h, Y 
floating double bond is attached to G, and 
= Me 



= CH2O, Z = 2.Me-Ph, the 



X A 

MeO o 

EtO o 

n-PrO O 

H2C=CHCH20 O 

HC^CCH20 O 

CF3O o 

MeO NH 



MeS 

EtS 

n-PrS 

H2C=CHCH2S 

HCSCCH2S 

CF3S 

MeO 



A 
O 
O 
O 
O 
O 
O 
NMe 



MeO 

EtO 

n-PrO 

H2C=CHCH20 

HCSCCH2O 

CF3O 

MeO 



A 
s 

s 

s 

s 

s 

s 

NEt 



MeS 

EtS 

n-PrS 

H2C=CHCH2S 

HC^CCH2S 

CF3S 

MeS 



S 
S 
S 
S 
S 
S 

NPr 



Table 8 



Compounds of Formula I wherein: A = N. G = N. W = S, = r4 - pj y 

floating double bond is attached to A, and 

R ^=:Me 



= CH2O, Z = 2-.Me-Ph, the 



2C 

MeO 

HCSCCH2O 

(c-propyl)O 

H2C=CHCH2S 



X 

EtO 

CF3O 

MeS 

HCSCCH2S 



n-PrO 
OCF2H 
EtS 
CF3S 



H2O=CHCH20 
OCH2CF3 
n-PrS 
(c-propyl)S 



Table 9 

Compounds of Formula I wherein: G = C.A = W = 0,X = MeO, r2 = Me, Y 
Z = 3-CF3-Ph, the floating double bond is attached to G and 

5- NO2 

6- Me 

3- Me 

4- MeO 

5- CF3O 



= CH20N=C(Me), 



£3 
3-F 
5-F 

3- Cl 

4- Cl 

5- Br 
4.CF3 
5-CN 



R4 

H 
H 
H 
H 
H 
H 
H 



5-allyl 
4-propargyI 



R4 
H 
H 
H 
H 
H 
H 
H 



R3 
3-F 

3- Cl 

4- Me 
3-F 
3-Cl 
6-CF3O 

5- Pr 



5-F 
5-Cl 
5.CI 
5.CF3 

5-NO2 
H 
H 
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Table 10 

Compounds of Formula I wherein: A = N, G = N, W = O, X = MeO, r2 = Me, Y = CH20N=C(Me). 



Z = 3-CF3-Ph, the floating double bond is attached to A, and 



£3 

• 




e3 




e3 




3-F 


H 


5-NO2 


H 


3-F 


5-F 


5-F 


H 


6-Me 


H 


3-Cl 


5-CI 


3-Cl 


H 


3-Me 


H 


4-Me 


5-Cl 


4-CI 


H 


4-MeO 


H 


3-F 


5-CF3 


5-Br 


H 


5-CF3O 


H 


3-Cl 


5-NO2 


4-CF3 


H 


5-allyl 


H 


6-CF3O 


H 


5-CN 


H 


4-propargyl 


H 


5-Pr 


H 



Table 1 1 

Compounds of Formula I wherein: A = O, G = C, W = O, X = MeO, = Me, the floating double bond 
is attached to G, and 

r4 




Table 12 

Compounds of Formula I wherein: A = N, G = N, W = O, X = MeO, R^ = Me. the floating double bond 
is attached to A, and 

r4 
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Table 11 

Compounds of Formula I wherein: G = C. W = O, X = MeO, 
the floating double bond is attached to G, and 
A = 0 



= Me, r3 = r4 = h, Z = Ph, 



CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 

A = S 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 

A = NMe. 

X 

s 

CH=CH 
C{Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



Y 

CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH(Me)CH(Me) 

CH2O 



CH(Me)0 

OCH2 

OCH(Me) 

CH2S 

CH(Me)S 



Y 

SCH2 

SCH(Me) 

CH20-N=CH 

CH20.N=C(Me) 
CH=N-0 



CH2CH2 

CH(Me)CH2 
CH2CH(Me) 

CH(Me)CH(Me) 
CH2O 



X 

CH(Me)0 

OCH2 

OCH(Me) 

CH2S 

CH(Me)S 



X 

SCH2 

SCH(Me) 

CH20-N=CH 

CH20-N=C(Me) 
CH=N-0 



X 

CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH{Me)CH(Me) 
CH2O 



X 

CH(Me)0 

OCH2 

OCH(Me) 

CH2S 

CH(Me)S 



X 

SCH2 

SCH(Me) 

CH20-N=CH 

CH20-N=C(Me) 
CH=N-0 



-Table 14 

Compounds of Formula I wherein: G = N, W = O, X = MeO. R^ 
the floating double bond is attached to A, and 

A = N 



C(Me)=N-0 

0-N=CH 

O.N=C(Me) 

CH20C(=0) 

CH(Me)OC(=0) 



X 

C(Me)=N-0 

0-N=CH 

0-N=C(Me) 

CH20C(=0) 

CH(Me)OC(=0) 



X 

C(Me)=N-0 

0-N=CH 

ON=C(Me) 

CH20C(=0) 

CH(Me)OC(=0) 



= Me. R^=R4 = H,Z = Ph, 



X 

S 

CH=CH 
C(Me)=CH 



Y 

CH2CH2 

CH(Me)CH2 

CH2CH(Me) 



X 

CH(Me)0 

OCH2 

OCH{Me) 



X 

SCH2 

SCH(Me) 
CH20-N=CH 



X 

C(Me)=N-0 

0-N=CH 

0-N=C(Me) 
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CH=C(Me) 
C(Me)=C(Me) 
direct bond 



CH(Me)CH(Me) 
CH2O 



CH2S 
CH(Me)S 



CH20-N=C(Me) 
CH=N-0 



CH20C(=0) 
CH(Me)OC(=0) 



X 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH(Me)CH(Me) 

CH2O 



CH(Me)0 

OCH2 
OCH(Me) 
CH2S 
CH(Me)S 



SCH2 

SCH(Me) 
CH20-N=CH 
CH20-N=C(Me) 
CH=N-0 



Y 

C(Me)=N-0 

0-N=CH 

0-N=C(Me) 

CH20C(=0) 
CH(Me)OC(=0) 



A = NMe 

X 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



X 

CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH(Me)CH(Me) 

CH2O 

CsC 



X 

CH(Me)0 

OCH2 
OCH(Me) 

CH2S 
CH(Me)S 



X 
SCH2 
SCH(Me) 
CH20-N=CH 
CH20-N=C(Me) 
CH=N-0 



X 

C(Me)=N-0 

0-N=CH 

0-N=C(Me) 

CH20C(=0) 

CH(Me)OC(=0) 



Compounds of Formula I wherein: G 
double bond is attached to G, and 
Y = Q . A = 0 



Table 15 

C. W = O, X = MeO. r2 = Me. r3 = r4 = H, the floating 



z 


Z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH2)3 


PhCH=CHCH2 


PhC=CCH2 


(c-propyl)CH2 


2-Br-Ph 


2-Me-Ph 


2-Et.Ph 


6-(2-CN-PhO)-4-pyriniidinyl 


2-CN.Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2.4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF3.Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3.(2-Cl-PhO)-Ph 


3-(2-Et-PhO).Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl.Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4-N02-Ph 


3,5-diCF3-Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH2CH2 


2.MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Ph 


3-{4-CF3-PhO)-Ph 


4-(PhO)-c-hexyl 
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CF3CH2 
2-MeS-Ph 

1- Bu 

2- CF30-Ph 
4-Me-Ph - 
4-Cl-Ph 

3- Me-Ph 
3-CF3-Ph 

3.Cl-2-Me-Ph 

3-t-Bu-Ph 

3-N02-Ph 

3- F-Ph 

4- CF3-Ph 
3.4-diCl-Ph 
3,4-diCF3.Ph 
3-EtO-Ph 



3.(2-CN-PhO)-Ph 

5- PhO-3-pyridinyl 

6- Me-2-pyridinyl 

3- CF30.Ph 

4- Br-Ph 

3- Et-Ph 

4- Et-Ph 
4-MeO-Ph 
4-t-Bu-Ph 
4-CN-Ph 
4-N02-Ph 
4-F-Ph 

3-Ph-Ph 

3.4- diMe-Ph 

3.5- diMe-Ph 
3-MeS-Ph 




Z 

4-octenyl 

PhCH=CHCH2 
2-Me-Ph 
2-F-Ph 

2- Me-4-Cl-Ph 
4-Ph-Ph 

3- (2-a-PhO>Ph 
3.5-diCl.Ph 

3.5- diCF3-Ph 
2.MeO-Ph 

2.6- diMeO-Ph 
3-(2-CN-PhO).Ph 

5- PhO-3-pyridinyl 

6- Me-2-pyridinyl 

3- CF30-Ph 

4- Br-Ph 

3- El-Ph 

4- Et-Ph 
4.MeO-Ph 



46 

3-(2-Me-PhO)-Ph 

5- PhO-2-pyridinyl 

6- PhO-2-pyridinyl 
6-CF3.2-pyridiny] 

6-PhO-3-pyridiny] 
2-pyriinjdinyl 
4-pyriinidinyI 
4-MeO-2.pyrimidinyl 

4- Me-2-pyriniidinyl 
6-MeO-4-pyrimidinyl 

2- Ph-4-thia2olyJ 

3- MeO-6-pyrida2inyJ 

5- Me-2-furany] 

2,5-diMe-3-thienyl 

3- OCF2H-Ph 

4- OCF2H.Ph 



Z 

3-pent3myI 

PhCsCCH2 
2-Et-Ph 

2- CJ.Ph 
2,4,6-triCl-Pfa 

3- PhO-Ph 
I 3-(2.Et-PhO)-Ph 

6-Ph-2-pyridinyl 

6.PhO-4.pyridinyl 

3-thienyloxy-Ph 

3-(4-CF3-PhO>Ph 

3-(2-Me-PhO)-Ph 

5- PhO-2-pyridinyI 

6- PhO-2-pyridinyl 
6-CF3-2.pyridinyl 
6-PhO-3-pyridinyl 
2-pyriniidinyI 
4-pyriinidinyl 

4-Me0.2-pyrimidinyl 



5- PhO-2-pyriinidinyl 

6.(2.N02-PhOM-pyrimidinyl 

6- (2.Cl-PhO)-4-pyriinidinyl 

6-{2-CF3.PhO)-4-pyrimidinyI 
4,6-diMeO-2-pyrinudinyl 
4,6-diMe-2-pyriniidinyl 
6-CF3^-pyrimidinyl 
4-CF3-2-pyridinyl 

4- CF3-2-pyrimidinyI 

2- pyridinyJ 

6-CF3-2-pyra2iny] 

5- CF3-3-pyridinyl 

3- MeO-2-pyridinyJ 

5- CN-2-pyridinyJ 

6- Me.2-pyridinyl 



4-PhO-2-pyridiny] 
(c-propyl)CH2 

6>(2-CN-PhO)-4.pyriinidinyl 
6-PhO-4-pyriinidinyI 
4-EtO-2-pyriniidinyl 

3- (4-pyriinidinyloxy)-Ph 

4- (2-thienyI)Ph 

3-(2-pyridinyloxy)Ph 

3- pyridinyl 

4- {3-Cl-2-pyridinyIoxy)-Ph 

4- (PhO>c-hexyl 

5- PhO-2-pyrimidinyI 

6.(2-N02-PhO)-4-pyrimidinyl 

6- (2.CJ.PhO)^pyrimidinyl 
6-(2-CF3>PhO)-4.pyrimidinyI 
4,6-diMeO-2-pyriniidinyl 
4.6-diMe-2-pyriinidiny] 
6-CF3-4-pyrimidinyl 
4-CF3-2.pyridiny] 
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3-Cl-2-Me-Ph 


4-t-Bu-Ph 


4-Me-2-pyriinidinyl 


4-c.r 3- z-pynmiui ny 1 


3-t-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N02-Ph 


4-N02-Ph 


2-Ph-4-thiazolyl 


6-CF3-2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-o-pynGa2inyl 


j-i^r 3-:>-pynoinyi 


4-CF3-Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pynainyi 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,>-aiMe-3-tnienyi 


J -V-»rN -z-pyn oiny I 


3,4-diCF3-Ph 


3,5-diMe-Ph 


3-C)CF2H-Pn 


o-Mc-z-pynainyi 


3-EtO-Ph 


3-MeS-Ph 


4-OCF2H-Ph 




Y = O. A = NMe 






• 


Z 


Z 


z 




hexyl 


4-octenyI 


3-pentynyl 


4-PhO-2-pyndinyl 


PhO(CH2)3 


PhCH=CHCH'> 


PhOCCH2 


(c-propyl)CH2 


2-Br-Ph 


2-Me-Ph 


2-Et.Ph 


6-(2-CN-PhO)-4-pynmidinyj 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pynmidinyi 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF3-Ph 


4-Ph-Ph 


3-Pha-Ph 


3-(4-pynnudinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et.PhO).Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


3-(2-pyridinyloxy)Ph 


4-N02-Ph 


3.5-diCF3-Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH2CH2 ' 


2-MeO-Ph 


3-thienyloxy-Ph 


4-(3-Cl-2-pyndinyloxy)-Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Ph 


1 3-(4-CF3-PhO)-Ph 


4-(PhO)-c-hexyl 


CF3CH2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Ph 


5-PhO-3-pyridinyl 


5-PhO-2-pyridinyI 


6-(2-N02-PhO)-4-pyriniidinyl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-Cl-PhO)-4-pyriniidinyl 


2-CF30-Ph 


3-CF30-Ph 


6-CF3-2-pyridinyl 


6-(2'CF3-PhO)-4-pyriinidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyninidinyl 


4-Cl-Ph 


3-Et-Ph 


2-pyriinidinyl 


4,6-diMe-2-pyrimidinyl 


3-Me-Ph 


4-Et-Ph 


4-pynmidinyl 


o-CF3-4-pynimainyi 


3-CF3-Ph 


4-MeO-Ph 


4-MeO-2-pynmidinyl 


4-Cr3-2-pynoinyi 


3-Cl-2-Me-Ph 


4-t-Bu-Ph 


I 4-Me-2-pyrimidinyl 


*f -v-^r 3-x-py riiiiiulu / 1 


3-t-Bu-Ph 


4-CN-Ph 


6-MeO-4-pynnudinyl 


2-pynainyl 


3-N02-Ph 


4-N02-Ph 


2-Ph-4-thiazolyl 


6-CF3-2-pyra2inyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF3-3-pyridinyl 


4-CF3-Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3.4-diCF3-Ph 


3,5-diMe-Ph 


3-OCF2H-Ph 


6-Me-2-pyridinyl 


1 3-EtO-Ph 


1 3-MeS-Ph 


1 4-OCF2H-Ph 
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4-octenyl 

PhCH=:CHCH2 
2-Me-Ph 
2-F-Ph 

2- Me-4-CI.Ph 
4-Ph-Ph 

3- (2-CI-PhO)-Ph 
3,5-diCl-Ph 

3.5- diCF3-Ph 

2- MeO-Ph 

2.6- diMeO-Ph 

3- (2-CN-PhO)-Ph 
5.PhO-3-pyridinyl 
6-Me-2-pyridinyl 

3- CF30-Ph 

4- Br-Ph 

5- Et-Ph 
4-Et.Ph 
4-MeO-Ph 
4-t-Bu-Ph 
4-CN-Ph 

4-N02-Ph . 
4-F-Ph 

3-Ph-Ph 

3.4- diMe-Ph 

3.5- diMe-Ph 
3-MeS-Ph 



Z 

3-pentynyI 

PhteCCH2 
2-Et-Ph 

2- Cl-Ph 

2,4,6-triCl-Ph 
3.PhO.Ph 

3- (2-Et-PhO)-Ph 
6-Ph-2-pyridinyl 
6-PhO-4-pyridinyI 
3-thienyloxy-Ph 
3-(4-CF3.PhO)-Ph 
3-(2-Me-PhO)-Ph 

5- PhO-2-pyridinyl 

6- PhO-2-pyridiny] 
6-CF3-2-pyridinyl 
6.PliO-3.pyridinyl 
2-pyrimidinyI 
4-pyrimidinyl 

4-MeO-2-.pyrimidinyl 

4- Me-2-pyriiTudinyl 
6-MeO-4-pyrimidiny] 

2- Ph-4-thia2olyl 

3- MeO-6-pyrida2inyI 

5- Me-2-furanyl 

2,5-diMe-3-thienyl 

3-OCF2H-Ph 

4.0CF2H-Ph 



4-PhO-2.pyridinyl 
(c-propyl)CH2 

6-(2-CN-PhOM-pyriniidinyl 
6-PhO^-pyrimidinyl 
4-EtO-2-pyrinudiny] 

3- {4-pyrimidinyloxy)-Ph 

4- (2-thienyI)Ph 

3-(2-pyridinyloxy)Ph 

3- pyridinyl 

4- (3-C1.2-pyridinyjoxy)-Ph 

4- (PhO)-c-hexyl 

5- PhO-2-pyriniidinyl 

6- (2-N02-PhOM-pyrimidiny] 
6-(2-CJ-PhO)-4-pyriniidinyl 
6-(2-CF3-PhO)-4-pyrimidinyl 
4,6-diMeO-2-pyrimidinyl 
4,6-diMe-2.pyriinidinyl 
6-CF3-4-pyrimidinyl 
4-CF3-2-pyridinyl 

4- CF3-2-pyriniidinyl 

2- pyridinyl 

6-CF3-2-pyrazinyl 

5- CF3-3-pyridinyl 

3- Me0.2-pyridinyl 

5- CN-2-pyridinyI 

6- Me-2-pyridinyl 



Table 1 6 

Compounds of Formula I wherein:' A = O. G = C, W = O. X 
floating double bond is attached to G. and 
X=CH2QIS=COi3l 
Z 

hexyl 



= MeO, r2 = Me, r3 = r4 ^ ^ 



PhO(CH2)3 



Z 

4-octenyl 
PhCH=CHCH2 



3-pentynyl 
PhC^CH2 



4.PhO-2-pyridinyl 
(c.propyl)CH2 
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2-Br-rn 




z-tn-fn 


o-v.z-v-iN-irn\-i ^-**-pyniiiiciJiiy 1 


2-CJN-rn 


Z-r-rn 


Z-v^l--rn 


o-x n w-*t-py niniuiny j 


Z,4-aid-rn 






*r-isiv^-,^-pyriniioinyi 






PKr^ Ph 


j-^H-pyriiiiioiny lUAy j-* n 




'x r^i Pho\ Ph 




4. /'9«thi#»n\/l\PH 
f -^^-IJlldiy 1 fSTix 


c-ncxyi 


^ HiO-Ph 
J, J-GI^l*i 11 


Cr'rii-z-py nui ny 1 


j^V.*^ l^y*-*^**v **-''^y /* 




j,j~uiwr3 


II v-H^py I jui II y J 


-nvfifi i nvl 

J t/jrl luilljrl 




z-ivicu-rn 


^-inienyiOAy-i n 


4. /"^ PI 9 nvriHtnvlr»Yv\-Ph 

*f-^^-\^i-z-pyriuiiiyiuAy ^-x ii 


(2-CN-Pn)Cri2 


Z,o-aiMeU-Pn 


t /A Pl-»/^\ PK 

j>-(4-Cr3-FnU}-Fii 


4-v.JriHJ ^-c-iicxyi 


CF3CH2 


3-(2-Cr«i -FnO)-Pn 


o-iZ-Me-fnu /-rji 


^-rnu-z-pynrniainyi 


2-MeS-Pn 


5-FnO-3-pyriainyl 


5-rnO- 2-pynainy J 


o-(Z-*wU2-P"^ )-4-pynmiainyi 


1-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyndinyl 


6-(2-Cl-PnU)-4-pynmiainyl 


2-CF30-Ph 


3-CF30-Ph 


6-CF3-2-pyndinyl 


6-(2-CF3-PhO)-4-pyninidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyndinyl 


4 ,6-diMeO-2-py nimdiny 1 


4-Cl-Ph 


3-Et-Ph 


2-pynmidinyl 


4,6-diMe-2-pynmidinyl 


3-Me-Ph 


4-Et-Ph 


4-pynnudinyl 


o-CF3-4-p3niniainyl 


3-CF3-Ph 


4-MeO-Ph 


4-MeO-2-pynmidinyl 


4-CF3-2-pyndinyl 


3-Cl-2-Me-Ph 


4-l-Bu-Ph 


4-Me-2-pyriniidinyl 


4-Cr 3-2-pynnuainyl 


3-t-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyriinidinyl 


2-pyridinyl 


3-N02-Ph 


4-N02-Ph 


2-Ph-.4-thiazolyl 


6-CF3-2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyridazinyl 


5-CF3-3-pyridinyl 


4-CF3-Ph 


3-Ph.Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3.4-diMe-Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF3-Ph 


3,5-diMe-Ph 


3-OCF2H-Ph 


6-Me-2-pyridinyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF2H-Ph 





Table 17 

Compounds of Formula I wherein: A = NMe, G = C, W = O, X = MeO, = Me, = = H. 
the floating double bond is attached to G, and 
Y = CH20N=C(CH 3V 



z 


Z 


z 


Z 


hexyl 


4-octenyI 


3-pentynyl 


4-PhO-2-pyridinyl 


PhO(CH2)3 


PhCH=CHCH2 


Ph<>CCH2 


(c-propyl)CH2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO>4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-Cl-Ph 


6-PhO-4-pyrimidinyl 


2,4-dia-Ph 


2-Me-4-Cl-Ph 


2,4,6.triCl-Ph 


4-EtO-2-pyrimidinyl 


2-CF3-Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyrimidinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-{2-Et-PhO)-Ph 


4-(2-thienyl)Ph 
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3.5-diCl-Ph 

3.5- diCF3.Ph 
2.MeO-Ph 

2.6- diMeO-Ph 
3-(2.CN.PhO)-Ph 

5- PhO-3-pyridinyJ 

6- Me-2«pyridinyl 

3- .CF30-Ph 

4- Br-Ph 

3- Et-Ph 

4- Et-Ph 
4-MeO-Ph 
4-t-Bu-Ph 
4-CN-Ph 
4-N02-Ph 
4.F.Ph 
3-Ph-Ph 
3,4^Me-Ph 
3.5-diMe-Ph 
3-MeS-Ph 
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6-Ph-2-pyridinyl 

6-PhO-4-pyridinyl 
3-thienyloxy-Ph 

3-{4-CF3-PhO).Ph 
3-(2-Me-PhO)-Ph 

5- PhO-2-pyridinyI 

6- Ph0.2-pyridinyl 
6-CF3-2-pyridinyl 
6.PhO-3-pyridinyl 
2-pyrimidinyl 
4"pyrimidinyi 
4-MeO-2-pyrimidinyl 

4- Me.2-p>Tiinidinyl 
6-MeO-4-pyriimdinyl 

2- Ph-4-thia2oly] 

3- MeO-6-pyridazinyl 

5- Me-2-fiiranyl 

2,5-diMe-3-thienyl 

3- OCF2H-Ph 

4- OCF2H-Ph 



3-(2-pyridinyloxy)Ph 

3- pyridinyl 

4- (3-CI-2-pyridinyloxy)-Ph 

4- (PhO)-c-hexyl 

5- PhO-2-pyriinidinyI 

6- (2-N02-PhO)-4-pyrimidinyl 
6-(2-Cl.PhOM-pyrim2dinyl 
6-(2-CF3-PhO)-4-pyrimidinyI 
4,6-diMeO-2-pyrimidinyl 
4,6-diMe-2-pyriinidinyl 
6-CF3-4-pyriinidinyl 
4-CF3-2-pyridinyl 

4- CF3-2-pyrimidinyl 

2- pyridinyI 

6-CF3-2-pyrazinyl 

5- CF3-3-pyridiny] 

3- MeO-2-pyridinyl 

5- CN-2-pyridiiiyI 

6- Me-2>pyridinyl 



Table 1 S 

Compounds of Formula I wherein: A = N, G = N, W = O. X 
floating double bond is attached to A. and 
X=£H2QN=C£ai3l 



= MeO.R2 = Me,R3 = R4 = H, the 



z 


z 


Z 


1 hexyl 


4-octenyI 


3-pentynyl 


PhO(CH2)3 


PhCH=CHCH2 


PhfeCCH2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


2-CN-Ph 


2-F^Ph 


2-Cl-Ph 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2.4,6-triCl-Ph 


2-tF3.Ph 


4-Ph-Ph 


3.PhO.Ph 


2-I.Ph 1 


3.(2-Cl.PhO)^Ph j 


3-(2-Et-PhO)-Ph 


c-hexyl 


3,5-diCl-Ph 


6-Ph-2-pyridinyl 


4-N02-Ph 


3,5-diCF3-Ph 


6-PhO-4-pyridinyl 


PhCH2CH2 


2-MeO-Ph 


3-thienyloxy-Ph 


(2.CN-Ph)CH2 


2,6-diMeO-Ph 


3-(4-CF3>PhO)-Ph 


1 CF3CH2 


3-(2.CN.PhO).Ph 1 


3-(2.Me-PhO>Ph 



4.PhO-2-pyridinyl 
(c-propyI)CH2 

6-(2-CN-PhO)-4-pyrimidinyl 
6-PhO-4.pyriimdinyl 
4-EtO-2-pyrimidinyl 

3- (4-pyrimidinyloxy)-Ph 

4- (2-thienyl)Ph 

3-(2-pyridinyioxy)Ph 

3- pyridinyl 

4- (3-Cl-2-pyridinyloxy).Ph 

4- (PhO)-c-hexyl 

5- PhO-2-pyrimidinyl 



BNSDOCID:<WO__9e3661SAl I > 



wo 96/36615 



PCTAJS95/05847 



51 



Z-JVlCo-rii 


o-i nvy-j-pyriainyi 


j-jrn u-^-pynoiny 1 


o-v,ii~i^ vy2-Jrinj /-*r-pyniniainyj 




D-iYic-z-pyriuiiiyj 


o-r^nw-z-pyriQinyj 


0- v^-v_i-Jrnvj ^-^-pyniniuinyi 




o-\-.r3V^rii 


o-cr*3-z-pynainyi 


o-v^~^*^3''* ^^-'I'-pyriiniuinyi 




4.-Rr-Ph 


PH f^— r» vri H i n vl 
tr~x 11 w~ J'-^yi lUllljr J 


H-,vl~UliVlCw^ Pyi lllUUllljr 1 


fV*!"* 11 




jr 1 1 1 1 U Lll 1 1 jr 1 


A ^_rli T^*»-.'7— .nvrritTki/^invl 
^,L^~UliVlC^~pjr 1 lllUUllJjr 1 






4.- nvri mi rli n vl 
^^jr iiiiuuiiiyi 


ft—fT^o --4.-.n vri mi'H i nvl 

U^^l ^**T"jJjr 1 lllUUllljr 1 






*r-ivic^^-i--py riiTii Clin y 1 


*T-v-r*3"^ pyriuinyi 




•t L U U X 1 1 


4-l\/Ip-7-nvriTTiiHinvl 
•T~i.VXO~ jf 1 i 1 1 iitii 1 1 jr 1 


^.-f^Fo -"^ -n vri m 1 H i n v 1 
*T x^i ^^4fc' i^j'iiiiiiuiiiyi 


3-t-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyridinyl 


3-N02-Ph 


4-N02-Ph 


2.ph-4-thia20lyl 


6-CF3-2-pyra2inyl 


7 "C Pk 


A "C PK 


j-iviciJ-o-pynG3zinyi 


D-L,r3-j-pynainyi 


4-CF3-Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyndinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


2,5-diMe-3-thienyi 


5-CN-2-pynainyl 


3,4-aiCF3-Pn 


3,5-aiMe-Pn 


3-OCF2H-Fn 


o-Me-z-pyriainyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF2H-Ph 




Y = CHoS. 












'-J 

Z; 




hexyl 


4-octenyi 


3-pentynyi 


4-Fnu-z-pynciinyi 


rnU(CH2)3 


FnuH=CHCH2 


FnCsuCH2 


(c-propyl)CH2 


2-Br-rn 


2-Me-Fn 


2-Jit-Fn 


o-(2-L,IM-FnO)-4-pyniniainyl 


2-CN-Ph 


2-F-Pn 


2-Cl-Pn 


o-PnO-4-pynmiainyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


2,4,6-triCl-Ph 


4-EtO-2-pynmidinyl 


2-CF3-Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pynnudinyloxy)-Ph 


2-I-Ph 


3-(2-Cl-PhO)-Ph 


3-(2-Et-PhO)-Ph 


4-(2-thienyl)Ph 


c-hexyl 


3,5-diCi-Ph 


6-Ph-2-pyndinyl 


3-(2-pyndinyloxy)Ph 


4-N02-Ph 


3,5-diCF3-Ph 


6-PhO-4-pyndmyl 


3-pyndmyl 


PhCH2CH2 


2-MeO-Ph 


3-thienyioxy-Ph 


4-(3-Cl-2-pyridinyloxy)-Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Ph 


3-(4-CF3-PnO)-Pn 


4-(PnO)-c-hexyl 


CF3CH2 


^ /o oxT pvir\\ pv* 
3- ( Z-CIN -FuU }-Fn 


'2 /O X>fa PViO\ PK 


D-Fnu-z-pyniniainyi 


0 lUfoQ PK 


j-rn^j-ij-pyriuiiiyi 


^ PK(^ O-twi-irliTiA/l 

j-x nv-^-z-pyriainyi 


o-V^z-iN\J2'*^"'^/'^~pytTuniuinyi 


1-Bu 


o-Me-2-pyndinyl 


6-PhO-2-pyndinyl 


6-(2-Cl-PhO)-4-pynniidinyl 


2-CF30-Ph 


3-CF30-Ph 


6-CF3-2-pyridinyl 


6-(2-CF3-PhO)-4-pyriinidinyl 


4-Me.Ph 


4-Br-Ph 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyiimidinyI 


4-Cl-Ph 


3-Et-Ph 


2-pyriinidinyl 


4,6-diMe-2-pyriinidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyrimidinyl 


6-CF3-4-pyrimidinyl 


3-CF3-Ph 


4-MeO-Ph 


4-MeO-2-pyriinidinyl 


4-CF3-2-pyridinyl 


3-Cl-2-Me--Ph 


4-t-Bu-Ph 


4-Me-2-pyrimidinyl 


4-CF3-2-pyrimidinyl 
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3-t-Bu-Ph 




6-MeO-4-pynmidinyl 


2-pyridinyl 


3-N02-Ph 


4-N02-Ph 


2-Ph-4-thiazolyI 


6-CF3-2-pyra2inyl 


3-F-Ph 


4-F-Ph 


3-MeC)-6-pyridazinyI 


5-CF3-3-pyridinyl 


4-CF3-Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyridinyl 


3.4-diCI-Ph 


3,4.diMe-Ph 


2.5-diMe-3-thieny] 


5-CN-2-pyridinyl 


3.4.diCF3-Ph 


3,5-diMe-Ph 


3-OCF2H-Ph 


6-Me-2-pyridinyI 


3-EiO-Ph 


3-MeS-Ph 


4.0CF2H.Ph 



Table 1 9 

Compounds of Formula I wherein: A = N, G = N, W = O, X 
floating double bond is attached to A, and 
Y = CH20N=Cmv 

Z Z z 



= MeO.R2 = Me.R3 = R4 = H, the 



2-Me-Ph 
4-Cl.Ph 



3- Me-Ph 

4- CF3-Ph 



3-CF3-Ph 
2,5-diMe-Ph 



Z 

3-CI-Ph 
3,5-diCl-Ph 



Table 20 

Compounds of Formula I wherein: A = N, G = N. W = O, X 

R3 = R"^ = H. the floating double bond is attached to A, and 

Y=_CH 20N=CrR 7v 

S2 b2 s2 

CF3 OCH2CF3 Et 

^ MeO EtQ 



= MeO. 2 = 3-CF3-Ph. r2 = Me. 



r2 



n-Pr 
MeS 



Table 21 

Compounds of Formula I wherein: A = O, G = C. W = O. X = MeO, r3 = r4 = h 
Y = CH20N=C(r7). the floating double bond is attached to G. and 
H ^ = Me 



c-propyl 
c-propyl 
c-propyl 
c-propyl 
c-propyl 

CF3 

CF3 
CF3 



3,4-(OCH2CH20)-Ph 

3.4-(OCF20)-Ph 

4-CF3-Ph 

4-Cl-Ph 

2-Me-Ph 

3,4-(OCH2CH20)-Ph 
3.4-(OCF20)-Ph 
4-CF3-Ph 
4-Cl-Ph 



E2 
C-propyl 

c-propyl 

c-propyl 

c-propyl 

c-propyl 

CF3 

CF3 

CF3 

^^3 



Z 

3,4-(OCHFCF20)-Ph 
Pfa 
3-CF3-Ph 
3-CI-Ph 
3-OCF3-Ph 

3,4.(OCHFCF20)-Ph 
Ph 
3-CF3-Ph 
3-Cl-Ph 
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CF3 


2-Me-Ph 


CF3 


3-OCF3-Ph 


Et 


3,4.(OCH2CH20)-Ph 


Et 


3,4.(OCHFCF20)-Ph 


Et 


3,4-(OCF20)-Ph 


Et 


Ph 


Et 


4-CF3-Ph 


Et 


3-CF3-Ph 


Et 


4-Cl-Ph 


Et 


3-Cl-Ph 


Et 


2-Me-Ph 


Et 


3-OCF3-Ph 



Compounds of Formula 1 wherein: A = NMe, G = C, W = O, X = MeO. = - H, 
Y = CH20N=C(R^), the floating double bond is attached to G, and 



E^ = Me 








r2 


Z 


b2 


Z 


c-propyl 


3,4-(OCH2CH20)-Ph 


c-propyl 


3,4-(OCHFCF20)-Ph 


c-propyl 


3,4-(OCF20)-Ph 


c-propyl 


Ph 


c-propyl 


4-CF3-Ph 


c-propyl 


3-CF3-Ph 


c-propyl 


4-Cl-Ph 


c-propyl 


3-Cl-Ph 


c-propyl 


2-Me-Ph 


c-propyl 


3.0CF3-Ph 


CF3 


3,4-(OCH2CH20)-Ph 


CF3 


3,4-(OCHFCF20)-Ph 


CF3 


3,4-(OCF20)-Ph 


CF3 


Ph 


CF3 


4-CF3-Ph 


CF3 


3-CF3-Ph 


CF3 


4-Cl-Ph 


CF3 


3-Cl-Ph 


CF3 


2-Me-Ph 


CF3 


3-OCF3-Ph 


El 


3.4-(OCH2CH20)-Ph 


Et 


3,4-(OCHFCF20)-Ph 


Et 


3.4-(OCF20)-Ph 


Et 


Ph 


Et 


4-CF3-Ph 


Et 


3.CF3-Ph 


Et 


4-Cl-Ph 


Et 


3-Cl-Ph 


Et 


2-Me-Ph 


Et 


3-OCF3-Ph 



Table 23 

Compounds of Formula I wherein: A = N, G = N, W = O, X = MeO, r3 = r4 = H, 
Y = CH20N=C(R'^), the floating double bond is attached to A, and 
R^ = Me 



e2 


Z 


El 


Z 


c-propyl 


3,4-(OCH2CH20)-Ph 


c-propyl 


3,4-(CX:HFCF20)-Ph 


c-propyl 


3,4-{OCF20)-Ph 


c-propyl 


Ph 


c-propyl 


4-CF3-Ph 


c-propyl 


.3-CF3-Ph 


c-propyl 


4-Cl-Ph 


c-propyl 


3-Cl-Ph 


c-propyl 


2-Me-Ph 


c-propyl 


3-OCF3-Ph 
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I CF3 
CF3 
CF3 

CF3 

Et 

Et 

Et 

Et 

Et 



3,4-(OCH2CH20)-Ph 

3,4.(OCF20)-Ph 

4-CF3.Ph 

4-Cl-Ph 

2-Me-Ph 

3,4-(OCH2CH20).Ph 

3,4-(OCF20).Ph 

4-CP3-Ph 

4-Cl.Ph 

2-Me-Ph 



CF3 
CF3 
CF3 
CF3 
CF3 

Et 

Et 

Et 

Et 

Et 



3,4-(OCHFCF20)-Ph 
Ph 

3-CF3-Ph 

3-Cl-Ph 

3-OCF3.Ph 

3,4-(OCHFCF20)-Ph 
Ph 

3-CF3-Ph 

3-Cl-Ph 

3-OCF3.Ph 



Table 24 

Compounds of Formula 1 wherein: A = O, G = C, W = O, X 
floating double bond is attached to G. and 



= MeO, r3=r4^h, the 



X2 
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Table 25 

Compounds of Formula 1 wherein: A = NMe, G = C, W = O, X = MeO, = R"^ = H, 
the floating double bond is attached to G, and 




Table 26 

Compounds of Formula I wherein: A = N, G = N. W = O, X = MeO, R^ = R^ = H, the 



floating double bond is attached to A, and 
R ^ = Me 

Y>Z Y=Z i=Z 




BNSiX)C!D <WO 963661 5A1J_> 



wo 96/36615 



PCTAJS!>S/05847 



56 



10 



15 






Formulation/I Jtility 

Compound, of this tavenSon „m gen«aUy be used „, formulation wiu> ^ 
agncuUura.,, suitable composiU„„. The Amgioida, compositions of ti,= pllu„venti„n 

aqmddJuent. U=»M fomiulations can be prepared in conventional ways Thevinclud. 

ctr^crt: br"°:r ~- ~ — p^^i^: "ri 
fre^ir d-i T "^'""^ "'"'^ ™"«^ 

ingredient, diluent and surfactant within tu^ 

.o 100 weigh, percent "P 



Weight Percent 



Wettable Powders 

Oil Suspensions, Emulsions, 
Solutions, (including Emulsifiable 
Concentrates) 

Dusts 

Granules. Baits and Pellets 



Active 
[ngrediei|f 

5-90 
5-50 



Diluenf 
0-74 

40-95 



Suifactfli^ t 
1-10 

0-15 



High Strength Compositi 



ons 



1-25 
0.01-99 

90-99 



70-99 
5-99,99 

0-10 



0-5 
0-15 

0-2 



20 



Typical solid diluents are described in Watlcinc ^toi u ^i. . ^ 

n -7 , ^^liucu m wauans, et al.. Handbook of Insecticide 

a«< ^ C.™... 2nd Ed., Borland Boofa, CaldweU, New Wy T™tl 

hqu.d dUuenu and solvents a^ described in Marsden. Solvent GuUe ^Ed 
Interscence. New Yotk. (,950). McC«cto„i Deur,„as aZ^l 1 , 
Allured Publ Cr.^ p ,j . . ^ ^^^^^Sents and hmulsifiers Annual, 

and recommended uses All fnrm„i ^ ^' ^"rfactants 

^ r fonnulations can contain minor amounts of additive, tn 

reduce foam, caking, corrosion, microbiological growth, and the like. 
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Methods for foraiulating such compositions are well known. Solutions are 
prepared by simply mixing the ingredients. Fine solid compositions are made by blending 
and, usually, grinding as in a hammer mill or fluid energy mill. Water-dispersible 
granules can be produced by agglomerating a fine powder composition; see for example, 

5 Cross et al.. Pesticide Formulations, Washington, D.C., (1988), pp 251-259. 

Suspensions are prepared by wet-milling; see, for example, U.S. 3,060,084. Granules 
and pellets can be made by spraying the active material upon preformed granular carriers 
or by agglomeration techniques. See Browning, "Agglomeration", Chemical 
Engineerings December 4, 1967, pp 147-148, Perry's Chemical Engineer's Handbook, 

10 4th Ed., McGraw-HiU, New York. (1963), pp 8-57 and following, and WO 91/13546. 
Pellets can be prepared as described in U.S. 4,172,714, Water-dispersible and 
water-soluble granules can be prepared as taught in DE 3,246,493. 

For further information regarding the art of formulation, see U.S. 3,235,361, Col. 
6, line 16 through Col. 7, line 19 and Examples 10 through 41; U.S. 3,309,192, Col. 5, 

15 line 43 through Col. 7, line 62 and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 
162-164, 166, 167 and 169-182; U.S 2,891,855, Col. 3, line 66 through Col. 5, line 17 
and Examples 1-4; Klingman, Weed Control as a Science^ John Wiley and Sons, Inc., 
New York, (1961), pp 81-96; and Hance et al.. Weed Control Handbook^ 8th Ed., 
BlackweU Scientific Publications, Oxford, (1989). 

20 In the following Examples, all percentages are by weight and all formulations are 

prepared in conventional ways. Compound 1 refers to the compound in Index Table A 
hereinafter. 

Example A 

Wettable Powder 

25 Compound 1 65,0% 

dodecylphenol polyethylene glycol ether 2.0% 
sodium ligninsulfonate 4.0% 
sodium silicoaluminate 6.0% 
montmorillonite (calcined) 23 .0% . 

30 Example B 

Granule 

Compound 1 10.0% 
attapulgite granules (low volative 
matter, 0.71/0.30 mm; U.S.S. No. 
35 25-50 sieves) 90.0%. 

Example C 

Extruded Pellet 

Compound 1 25.0% 
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anhydrous sodium sulfate 
crude calcium ligninsulfonate 
sodium alkylnaphthalenesulfonate 
calcium/magnesium bentonite 



EmulsifiaHe rnnrpntrot^ 
Compound 1 

blend of oil soluble sulfonates 
and polyoxyethylene ethers 



Exampj|<> n 



10.0% 
5.0% 
1.0% 

59.0%. 



20.0% 



20 



25 



30 



35 



10 isophorone ^^-^^^ 

The compounds of this invention are useful as plant disease co Jt^l Lots The 
P~ventio„ therefore further comprises a method for controlling p^ZJes 
aused y fungal plant pathogens comprising applying to the plant o^Z^Z or 
o the plant seed or seedling, an effective amount of a compound of pLula I o 7 
iS ^ng^ctdalcompositioncontainingsaidcompound. The compounds and^posL of 
th.~o„ provide control of diseases caused by a broad spectrum of fimTal ^7 
pathogens m the Basidiomycete. Ascmycete. Oomycete andLteroIy^l'cl^^ 
They are effective in controlling a broad spectrum of plant diseases. part^X 
pathogens of ornamental, vegetable, field, cereal, and fi.it crops. rLpa^n 
H^clude Plasmopara viticola, PhytophtHora infestans. Peronospora tabLa 
Pseudoperonospora cubensis, Pythium aphanidennatum, Altemaria brassicae Se.tor' 

Pyr^culana ory^ae, PodospHaera leucotricha. Venturia inae,ualis, Brysiph .rannnis 

.^Zr^- °! ^ """^ also be mixed wia <„e or ^ ^ 
msecucides, fungicides, nematocides, bactericides acarin,H<.c • x. • 

o • u , such as acephate, avermectin B 

chloipynfos. cyfluthrin. deUameihito. diazinon diflobeniumn A- 

.ofe^phos. ^*idau.~*' 
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methoprene, methoxychlor, monocrotophos. oxamyl, parathion-methyl, permethrin. 
phorate, phosalone, phosmet, phosphamidon, pirimicarb, profenofos, rotenone, 
sulprofos, terbufos, tetrachlorvinphos, thiodicarb, tralomethrin, trichlorfon and 
triflumuron; fungicides such as benomyl, blasticidin S, bromuconazole, captafol, captan, 
5 carbendazim, cMoroneb, chlorothalonil, copper oxychloride, copper salts, cymoxanil, 
cyproconazole, dichloran, diclobutrazol, diclomezine, difenoconazole, diniconazole, 
dodine, edifenphos, epoxyconazole fenarimol, fenbuconazole, fenpropidine, 
fenpropimorph, fluquinconazole, flusilazol, flutolanil, flutriafol, folpet, furalaxyl, 
- hexaconazole, ipconazole, iprobenfos, iprodione, isoprothiolane, kasugamycin, 
10 mancozeb, maneb, meproniU metalaxyl, metconazole, myclobutanil, neo-asozin, 
oxadixyl, penconazole, pencycuron, phosethyl-Al, probenazole, prochloraz, 
propiconazole, pyrifenox, pyroquilon, sulfur, tebuconazole, tetraconazole, thiabendazole, 
thiophanate-methyl, thiuram, triadimefon, triadimenol, tricyclazole, uniconzole, 
validamycin and vinclozolin; nematocides such as aldoxycarb, fenamiphos and fosthietan; 
15 bactericides such as oxyteiracyline, streptomycin and tribasic copper sulfate; acaricides 
such as amitraz, binapacryl, chlorobenzilate, cyhexatin. dicofol, dienochlor, fenbutatin 
oxide, hexythiazox, oxythioquinox, propargite and tebufenpyrad; and biological agents 
such as Bacillus thuringiensis and baculovirus. 

In certain instances, combinations with other fungicides having a similiar spectrum 
20 of control but a different mode of action will be particularly advantageous for resistance 
management. 

Plant disease control is ordinarily accomplished by applying an effective amount of 
a compound of this invention either pre- or post-infection, to the portion of the plant to 
be protected such as the roots, stems, foliage, fruit, seeds, tubers or bulbs, or to the 
25 media (soil or sand) in which the plants to be protected are growing. The compounds 
can also be applied to the seed to protect the seed and seedhng. 

Rates of application for these compounds can be influenced by many factors of the 
environment and should be determined under actual use conditions. Foliage can 
normally be protected when treated at a rate of from less than 1 g/ha to 5,000 g/ha of 
30 active ingredient. Seed and seedlings can normally be protected when seed is treated at a 
rate of from 0. 1 to 10 g per kilogram of seed 

The following TESTS demonstrate the control efficacy of compounds of this 
invention on specific pathogens. The pathogen control protection afforded by the 
compounds is not limited, however, to these species. See Index Tables A-D for 
35 compound descriptions. 
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Test compounds were first di<;<5nlv^H i« <.«^* 
final volume and then susnen^^ 7 " "^"^ °f 

containing 25^^ 7^^"^*^ ^ concentration of 200 ppm in purified water 
contaimng250ppmof the surfactant Trem® ft 1/1 / i •. ^ • 
resultina e • ^'^^^^^'^(Polyhydnc alcohol esters). The 

^ resulting test suspensions were then used in the following tests. 

wing aay uie seedlings were inoculated with a SDtw Hnct «f IT , 



10 



15 



20 



The test suspension was sprayed to the noint nf 

:r r: ~r ::r ; ~ — 

disease ratings were made. ^ ^ ^^^^ 

TESTr 

24 h, and then moved to a growth chamber at 30°C for 5 days after whi.h / 
ratings were made ^ ' disease 



ratings were made. 

TEST n 



25 



after Ic. ^ w^Jl" '^''^ - e.a^ „ ^CC 5 

:est f. 



30 



almosphere a. 20»C for 24 h. moved u, a growth chamber a, M^r^ / 

made. Pnm at 20 C for 24 h, after which disease ralings were 
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TESTF 

The test suspension was sprayed to the point of run-off on cucumber seedlings. 
The following day the seedlings were inoculated with a spore suspension of Botrytis 
cinerea (the causal agent of gray mold on many crops) and incubated in a saturated 
5 atmosphere at 20°C for 48 h, and moved to a growth chamber at 20°C for 5 days, after 
which disease ratings were made. 

TNDEX TABLE A 

Compound m.p. ("C) 

1 117-120 



CH30 




178 140-142 

9CH3 




N— N 
\ 
CH3 



10 
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INDEX TAm PR 



Comp ctunrf 



2 
3 
4 
5 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 



O 
O 



CH2O 

CH20N=C(Me) 

CH20N=:C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=:C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 




O— N 



\ 



CH3 



Z 



2-Me-Ph 

CH2-Ph 

Me 

2- Me-Ph 

3- CF3-Ph 

4- CF3-Ph 
Me 

3-Cl-Ph 

3- Br-Ph 

4- Cl-Ph 
4.Br-Ph 
4-F-Ph 
4-MeO-Ph 

3- CN-Ph 

4- CN-Ph 
4-Me-Ph 
4-Cl-3-Me-Ph 
3,4-(-OCH20-)-Ph 
3,4-diMe-Ph 

3.4- diCI.Ph 
4-Ph-Ph 
3-/-Bu-Ph 

3.5- diCF3-Ph 
3-MeO-Ph 

3- Ph-Ph 

4- PhO.ph 
2-pyridinyl 



oil* 
oil* 
oil* 
oil* 
59-61 
oil* 
71-73 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 



BNSDOCID: <WO 963661 5A1J_> 



wo 96/36615 



PCTAJS95/05847 



145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 
176 
177 

* See 



CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH'>ON=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Et) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(0Me) 

CH20N=C(Me) 



63 

3-Me2N-Ph 

3- CF30-Ph 

4- (4-MeO-PhO)-Ph 

4- CF3-2-pyridinyi 

5- Cl-2-thienyl 
4-Me-2-thienyl 

2- thienyl 

3- thienyI 
3-PhO-Ph 
3-i-PrO-Ph 
3,5-diCl-Ph 

3- CF3-Ph 
c-hexyl 

4- r-Bu-c-hexyl 
3-(3-CF3-Ph)-Ph 
3-(3-CF3-PhO)-Ph 

3- F-5-CF3-Ph 

3.5- diMe-Ph 
2-benzofuranyl 

5- Me-2-furanyl 

4.6- diMe-2-pyridinyl 

4- c-hexyl-Ph 
2-quinolinyl 

4- Me-2-Ph-5-pyrirmdinyl 
ben2otWthiophen-3-yl 

5- (3-CF3-Ph)-2-thienyl 
3,5-diBr-Ph 
4-F^3-CF3-Ph 

2- Cl-6-MeO-4-pyridinyl 
4,5-diMe-2-thiazolyl 
l-Me-3-indolyl 
3,5-diCl-Ph 

3- Et-Ph 



oil* 
oil* 
oil* 
94-96 

123- 125 
130-132 

124- 126 
129-131 

oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
oil* 
10M04 
oil* 
oil* 
oil* 

134- 136 
oil* 
oil* 

135- 138 
oil* 
oil* 
oil* 

76-78 
114-116 
oil* 
oil* 



Index Table D for NMR data. 



BNSDOCID- <WO 963661 5A1_L> 



wo 96/36615 



PCT/US9S/0S847 



64 

INDEX TART p r 



X- 




N— N 



\ 



CH3 



Cmpd 


W 


K 


Y 




6 


0 


MeS 


0 


Ph 


7 


0 


MeO 


0 


Me 


8 


0 


MeO 




Me 








9 


0 


MeS 




Me 








10 


0 


CI 




Me 


11 






0 


MeO 


0 


Ph 


12 


0 


CI 


0 


2.Me-Ph 


13 


0 


MeO 


CH2O 


2-Me-Ph 


14 


0 


EtO 


CH2O 


2-Me-Ph 


15 


0 


MeS 


CH2O 


2-Me-Ph 


16 


0 


OCH2OCH 


CH2O 


2-Me-Ph 


17 


0 


CI 


CH20N=C(Me) 


4-Me-Ph 


18 


0 


MeO 


CH20N=:C(Me) 


4.Me-Ph 


19 


0 


MeS 


CH20N=C(Me) 


4.Me-Ph 


20 


0 


CI 




0 — N«;%^^ 



21 
22 



23 
24 



S 
O 



MeS 
MeO 



O 



O 
O 



CI 
MeS 



CH20N=C(H) 




m.D. rc) 

129-130 

123-126 

95-97 

95-97 

99-100 

88-91 

88-96 

110-113 

oil* 

80-88 

122-130 
oil* 

116-118 

oil* 

oil 



oil* 

126-130 



oil* 
oil* 
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25 


O 


CI 


CH2O 


3-(OPh)-Ph 


oil* ' 


26 


O 


MeO 


CH2O 


3-(OPh)-Ph 


oil* 


27 


o 


MeO 


CH20N=C(H) 


Ph 


101-104 


28 


o 


MeS 


CH2O 


3-(0Ph>Ph 


95-100 


29 


o 


CI 


CH2S 


2-Me-Ph 


106-109 


30 


o 


MeO 


CH2S 


2-Me-Ph 


115-118 


31 


o 


MeS 


CH2S 


2-Me-Ph 


82-86 


32 


o 


CI 


CH2S 


2-benzthia2ole 


95-97 


33 


o 


MeO 


oc 


Ph 


164-166 


34 


o 


MeO 


CH20N=C(Me) 


4-Br-Ph 


115-120 


35 


o 


CI 


CH20N=C(Me) 


4-Br-Ph 


gum* 


36 


0 


Ci 


CH2O 


3-(benzoyl>Ph 


oil* 


37 


o 


MeS 


CH20N=C(Me) 


4-Br-Ph 


117-122 


38 


o 


MeO 


CH2O 


3-(benzoyl)-Ph 


oil* 


39 


o 


CI 


CH=rNOCH2 


4-Cl-Ph 


oil* 


40 


o 


CI 


CH20N=C(Me) 


3-piperonyl 


oil* 


41 


o 


MeO 


CH=NOCH2 


4-Cl-Ph 


oil* 


42 


o 


MeO 


CH20N=C(Me) 


3-piperonyl 


oil* 


43 


o 


CI 


0 


4-(6-OPh)- 1 ,3-pyriinidine 


oil* 


44 


o 


MeO 


CH2S 


2-benzthiazole 


95-97 



45 


0 


MeO 


CH20N=C(Me) 


2-Me-Ph 


oil* 


46 


0 


MeO 


CH20N=C(Me) 


4-CF3-Ph 


138-144 


47 


0 


MeO 


CH20N=C(Me) 


Ph 


oil* 


48 


0 


MeO 


CH20N=C(Me) 


Ph 


oil* 


49 


0 


MeO 


CH20N=C(Me) 


3-Me-Ph 


oil* 


50 


0 


MeO 


CH20N=C(Me) 


4-MeO-Ph 


oil* 


51 


0 


MeO 


CH20N=C(Me) 


3-a-Ph 


oil* 


52 


0 


MeO 


CH=NOCH(Me) 


Ph 


oil* 


53 


0 


MeO 


CH=NOCH2 


2-Me-Ph 


oil* 


54 


0 


CI 


0 


Ph 


solid* 


55 


0 


CI 




CH2Cl:CH2Br(60:40) 


solid* 


56 


0 


MeO 




CH2Br 


solid* 


57 


0 


CI 


0 


Me 


152-154 


58 


0 


CI 


CH20N=C(Me) 


4.CF3-Ph 


111-118 


59 


0 


MeO 


CH20N=C(Me) 


3-CF3-Ph 


103.5-105.5 


60 


0 


MeS 


CH20N=C(Me) 


4-CF3-Ph 


oil* 


61 


0 


MeO 


CH20N=C(CF3) 


3-CF3-Ph 


oil* 
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62 O MeO 

63 O MeO 

64 O MeO 

65 O MeO 

66 O MeO 

67 o CI 

68 O MeO 

69 O MeO 

70 O MeO 
O MeO 

72 O MeO 

73 O MeO 

74 O MeO 

75 O d 

76 O MeO 

77 O CI 

78 O CI 

79 O MeO 

80 o CI 

81 O MeO 

82 O CI 

83 O MeO 

84 O MeO 

85 O MeS02 

86 O MeS(O) 

87 P MeO 

88 O MeO 

89 O MeO 

90 O MeO 
9^ O MeO 
92 O MeO 
^3 O MeO 
^4 O CI 
^5 O MeO 

96 O MeO 

97 O MeO 

98 O MeO 

99 O MeO 



O 

O 
O 
O 

CH20N=C(Me) 

CH20N=C(Me) 
CH2O 

CH20N=C(Me) 

CH20N=C(Me) 
OCH2 

CH20N=C(Me) 

CH20N=C(Me) 

CH20N=C(Me) 
O 

CH20N=C(Me) 
CH2O 

CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C{Me) 
CH20N=C(Me) 
CH20N=:C(Me) 
CH20N=C(Me) 
CH20N=C(c-Pr) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C{Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Me) 
CH20N=C(Et) 



6-(2-CN.PhOM-pyrimidiny] 
6-CM-pyriniidinyl 

6-(2.Me-PhO)-4-pyrimidinyl 
6-PhO-4-pyriinidinyl 
2-pyridinyI 

4-pyridinyl 
2.5-diMe-Ph 
4-r-Bu-Ph 

3.4- diMe-Ph 

2.5- diMe-Ph 
3.4-diCl-Ph 

3- pyridinyl 

4- pyridinyI 

6-CI-4-pyriniidinyl 
4-Ph-Ph 

2,5-diMe-Ph 

l-Me-3-pyrrolyI 

1- Me-3-pyiToIyl 

2- pyra2inyl 
2-pyrazinyl 
3,5-diCF3-Ph 
3,5-diCF3.Ph 
4.Cl.Ph 
4-CF3-Ph 
4-CF3.Ph 

6-Me-3-pyridinyI 
3-r-Bu.Ph 
3-Ph.Ph 
3-/-PrO-Ph 

4.6-diMe-2-pyrimidinyl 
3-CF30-Ph 

3- Me2N-Ph 
3,4.diCI-Ph 

4- CF3.2-pyridinyI 

3- /i-C4F9-Ph 

4- CN-2-pyridinyl 
3-PhO.Ph 
3-CF3-Ph 



solid/gum* 

133-136 

solid/gum* 

gum* 

122-124 

153-155 

130-135 

gum* 

gum* 

119-122 

128-129 

90-109 dec. 

140-142 

solid* 

-55* 

solid* 

124-131 

135-137.5 
108-111 

119-121 
oil* 

147-149 
oil* 

50-55 
oil/gum* 
134-136 
oil* 

oil* 
oil* 

119-121 
90-92 
106-110 
solid* 

144-145 
oil* 

120-125 
oil* 

oil* 
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100 


O 


MeO 


CH20N=C(Me) 


3-N02-Ph 


gum* 


101 


O 


MeO 


CH20N=C(Me) 


4-Ph-2-pyridinyl 


115-117.5 


102 


O 


MeO 


CH20N=C(Me) 


2-thienyl 


100-105 


103 


o 


MeO 


CH20N=C(Me) 


4-r-Bu-2-pyridinyl 


103-105,5 


104 


o 


MeO 


CH20N=C(Me) 


2-benzofuranyl 


149-154 


105 


o 


MeO 


CH20N=C(Me) 


5-Cl-3-Me-benzo[£?]thiophen-2-yl 


167-169 


106 


o 


MeO 


CH20N=C(Me) 


3.5-diCl-Ph 


149-153 


107 


o 


MeO 


CHoON==C(Me) 


2.4-diMe-^5-thia20lyl 


123-124 


108 


o 


CI 


CH20N=C(Me) 


2-quinoxalinyl 


173-174 


109 


o 


MeO 


CH20N=C(Me) 


2-quinoxaiinyl 


225-227 


110 


o 


MeO 


CH20N=C(Me) 


3,5-diMe.Ph 


oil* 


111 


o 


CI 


CH20N=C(Me) 


3.CF3-Ph 


oil* 


112 


o 


CI 


CH20N=C(c-Pr) 


4-Cl-Ph 


gum* 


113 


o 


MeO 


CH20N=C(Me) 


3-CN-Ph 


gum* 


114 


0 


CI 


CH2O 


5-Me-2-(2-pyridinyl)-4-thiazolyl) 


oil* 


115 


o 


MeO 


CH20N=C(Me) 


3-F-5-CF3-Ph 


oil* 


116 


o 


MeO 


CH20N=C(CN) 


3-CF3-Ph 


138-141 


117 


o 


MeO 


CH20N=C(Me) 


6-Me-2-CF3-thiazolo[2,3-c]-l,2,4.triazol-5-yl 


157-160 


118 


o 


MeO 


CH20N=C(Me) 


3,5-diF.Ph 


103-106 


119 


o 


MeO 


CH20N=C(Me) 


3,5-diBr-Ph 


139-141 


120 


o 


MeO 


CH20N=C(Me) 


2-quinolinyl 


168-171 


121 


p 


CI 


CH20N=C(Me) 


3-CF30-Ph 


oil* 



* See Index Table D for NMR data. 



INDEX TABLE D 

Cmpd No. IH NMR Data r200 MHz. CDCI3 solution^ 

2 5 7.51(dd,lH),7.27(dt.lH),7.17(m,2H).6.97(dd,lh).6.6(in,3H),3.92(s,3H), 

3.74 (s,3H),3.33 (s,3H) 

3 6 7.32(m,7H), 6.99(m,2H),5.08(s,2H).3.84(s,3H).3.42(s.3H) 

4 8 7.25(ni,4H),3.98(s.3H),3.45(s,3H),2.30(s,3H) 

5 6 7.61(d,lH),7.35(m,3H),7.1 l(m,2H),6.84(t.2H),5.12(s,2H),3.96(s,3H). 

3.415(s,3H),2.24(s,3H) 
14 67.65(d,lH),7.45(m,2H),7.23(m,lH),7.10(naH).6.82(t,lH),6.78(d,lH), 

5.08(s.2H),4.29(m,2H),3.41(s,3H),2.24(s,3H),1.31(t,3H) 
17 6 7.6-7 .45(ni,5H),7.20(m,lH).7.14(d,2H),5.27(d,lH),5.16(d,lH), 

3.46(s,3H).2.34(s3H).2. 16(s,3H) 
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19 
20 

21 
23 
24 
'25 
26 

35 
36 

38 

39 

40 

41 

42 

43 

45 

47 
48 

49 

50 



68 



23(d,lH). 



04(d,lH), 



5 2o/h;1 f^"*"^^^^^^^^ 

5.20(d,lH),3.48(s,3H),2.41(s.3H).2.43(s.3H).2.18(s.3H) 

6 7.62(m.2H).7.5(m,2HX7.35-7.2(m.4H).5.25(d,lH) 5 15(d IH) 
3.48(s.3H).3.02(m,2H),2.85(m.2H) "^'5-15(d.lH). 

5 ^•01(s,lH).7.61(d,lH),7.52(m,4H).7.35(m.3H),7.25(d IH) 5 
5.15(d,lH),3.49(s,3H) ^'^■^Xcl,m),5. 

6 7-6(m.2H).7.5-7.4(m.3H),7.3-7.2(m,3H),5.24(d.lH) 5 20fd im 
3.48(s.3H).2.40(s.3H) '^W,:>.2U{a,m), 

6 7^7.4(m,4H)J.35(m,2H),7.2(m.2H).7.0(d,2H),6.6(m 3H) 5 
5.00(d.lH).3.45(s,3H) 

5 J;6(d.lH),7.45(m,2H).7.33(t,2H).7.19(m,2H).7.l0(UH) 7 OKd 2H) 
6.6(m,3H).5.03(m,2HX3.87(s.3HX3.39(s 3H) ^^'^•01(d,2H), 

5 7-80(d,2H),7.65-7.45(m,6H).7.36(d.2H).7.30(m.lH).7 25(m IH) 
7.10(UH),5.15(d.lH),5.10(d.lH),3.45(s^H) ^' 

5 13'S^^^ (-IH), 
5.I3(d,lH),5.12(d.lH),3.89(s,3H),3.38(s,3H) 

6 '■6-'-5(o.,3H),7.24(m.IH),7.13(s,lH).7.02(d,lH) 6 78(d im 5 ,„> 
5.26(1. 1H).5. 14(d,I H),3.48 WH).2. 13 WH) IH).5.96(s.2H). 

S "8(m,lH).7.43(m.2H).7^<m,lH).7.15(m.IH) 7 02(d 1H> 6 7fi« ,m 
5.96(..2H)3.22(d,,H).5..8(daH,3.89MHS.42^^2 

S W,7.44(m.2H,.7.35(m3H).7.25(m..H).5.26(4IH) 5 22(d IH) 
3.8S(s,3HW.49(s.3H);2.20(s.3H) •'"W-22(d.lH), 

S7.5(d,lH),7.40(m,4H).7.23(nUH).7.18(d,IH).5 26(d 1H1521W ,m 
3.88(..3H)3.4.WH).2.36(s,3HW.19(s,3H) 

8 •'•56(m,3H),7.45(m,2H).7.25(m.lH).6.86(d.2H) 5 24(d IHl 5 iom ,m 
3.88(sJHM.81(s.3H).3,41(..3H).2,17WH) 
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51 57.5(m.2H),7.45(m,3H),7.3(in.3H),5.27(d.lH),5.22(d.lH),389(s.3H) 

52 5 8.02,8.01(s,lH),7.8.7.7(m,lH),7.45(m,2H),7.35(m,4H),7.25(m,2H),5.25 
(m,lH),3.88,3.74(s,3H),3.45,3.39(s,3H).1.62-1.56(m.3H) 

53 5 8.04(s,lH),7.81(m.lH),7.45(m,2H),7.38-7.18(m,5H),5.18(s,2H), 

3.86(s,3H),3.42(s,3H),2.38(s,3H) 

54 5 7.35(m,4H),7.20(m,2H),7.05{d,2H),6.95((i.lH).3.46(s3H) 

55 6 7.6-7 .45(m,3H),7.2(m,lH).4.67(d,lH),4.48(d,lH),3.56(s,3H) 

56 6 7.5(in,lH),7.44(m,2H),7.22(m,lH),4.60(d,lH),4.36(d,lH),3.96(s,3H), 

3.47(s,3H) 

60 6 7.72(d,2H),7.58(d,3H),7.50(m,2H),7.26(m,lH),5.30(d,lH),5.24 

(d,lH).3.48(s.3H),2.42(s,3H),2.21(s,3H) 

61 5 7.70(m,2H),7.60(m,2H).7.43(m,3H),7.23(m,lH),5.30(d,lH),5.25(d,lH). 

3.85(s,3H),3.4I(s,3H) 

62 5 8.4O(s,lH),7.70(m,2H),7.6-7.3(m,6H),6.59(s,lH),3.8O(s,3H),339(s,3H) 

64 5 8.40(s,lH),7.5-7.2(m,7H),7.02(.lH),6.33(s,lH)3.78(s.3H),3.36(s.3H). 
2-18(s,3H) 

65 5 8.42(s,lH),7.55-7.26(m,7H),7.16(d,2H),6.36(s,lH).3.79(s,3H) 

3.36(s,3H) 

69 57.6-7.3(m.7H),7.25(m,lH).5.24(d.lH),5.21(d,lH)3.89(s,3H),3.41(s,3H), 

2.18(s.3H),1.31(s,9H) 

70 5 7.60(d,lH),7.45-7.38(m,3H),7.35-7.20(m,2H),7.11(d,lH),5.74(d,lH), 

5.21(d,lH),3.88(s,3H),3.41(s,3H),2.27(s,3H),2.26(s,3H),2.18(s,3H) 

75 6 8.56(s,lH),7.58(m,lH),7.40(m,3H),6.99(s,lH),3.43(s,3H) 

76 5 7.66(d,2H),7.58(in,5H),7.5-7.3(m,5H),7.25(m,lH).5.28(d,lH), 
5.24(d,lH),3.90(s,3H),3.47(s3H),2.23(s,3H) 

77 6 7.68(d,lH),7.6-7.5(m,2H),7.25(m.lH).7.00(d.lH),6.68(d,lH), 
6.61(s,lH),5.05(d,lH),5.00(d,lH),3.49(s,3H),2.29(s.3H)a.l6(s,3H) 

82 5 8.02(s,2H).7.82(s,lH),7.6-7.45(m.3H),7.25(m,lH).5.33(d,lH). 

5.21(d,lH),3.50(s,3H),2.23(s3H) 
84 6 7.6(d, lH),7.5-7.4(m,2H),7.4-7.2(m,5H,5.20(d,2H),3.89(s,3H), 

3.40(s.3H),2.18(m.lH),0.90(ni,2H),0.60(m,2H) 
86 Two isomers: 6 7.75-7 .40(m,8H),[5.29(s) and 5.22(m)](2H).I3.58(s) and 

3.55(s)](3H),[2.88(s) and 2.83(s)](3H),[2.23(s) and 2.17(s)](3H) 

88 67.6O(in.2H),7.40(m,4H),7.26(in,2H),5.25(d,lH),5.22(d,lH),3.88(s,3H), 

3.40(s,3H),2.20(s,3H), 1 .33(s,9H) 

89 87.80(s,lH),7.58(m,5H),7.40(m,6H),7.25(m,lH),5.25(m,2H),3.87(s,3H), 

3.39(s,3H),2.25(s,3H) 

90 5 7.58(d,lH),7.42(in,2H).7.24(m,2H),7.17(m,2H),6.85(d,lH).5.22(m,2H), 
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70 



94 



96 



99 



100 

110 

111 

112 

113 

114 

115 

121 

123 

125 

126 

127 
128 
129 

130 

131 

132 



4.58Cm.lH),3.89(s.3H),3.41(s.3H),2.17(s,3H).1.33(d.6H) 
5.16(d,lH),3.49(s.3H),2.14(s.3H) 

J.89(s,3H),3.40(s,3H),2.22(s,3H) 

:i.89(s,3H),3.41(s.3H).2.77(q^).1.10(t,3H) 
5.26(d.m),3.90(..3H).3.4I(s.3H),2.24(s.3H) ' 

5 2I(d.lH).3.88(s.3HW.41(s.3H)J.32fe6H)Z18(s,3H) 

3:^:s:3T""-^^^^^^^^^^^ 

Major Isomer: S 7.6-7 4(m 2m 7 ^4 -7 on/ c-ttn ^ « . 

3 46fs 3m 9 irv ,„;:^^'^^'^'^^^-^^^°''5H),5.24(d,lH),5.14(d.lH). 

3.46(s.3H),2. 10(m,lH),0.90(m.2H).0.55(m,2H) 

5.24(d,lH),3.90(s,3H),3.42(s,3H).2.19(s,3H) 

5 8-6(d.IH).8.0(d.lH).7.6(m.2H).7.5(m3H),7.2(zn,lH).5 48(d IH) 
4.6(d,lH),3.56(s.3H).3.4(s,3H) ";.^-48(d.lH). 

5 7-64Cs,lH).7.58-7.42(m,4H).7.30(m.lH).7.25(m IH) 5 29fd im 
5.24(d,lH),3.90(s.3H),3.41(s,3H),2.19(s.3H) 

3.44(s,3H),2.2(s,3H) v*.^xi;,J.y4(s,JH). 
6 ;7-53(m,3H),7.32(m.5H),5.27(s,2H),3.93(s.3H).3.43(s.3H) 2 20(s 3m 

J5'Ols,Jli),3.45(s,3H).2.23(s,3H) 

S7.73(d,2H,.7.62,d.2H).7.50(n>.lH,.7.35(«aHW.3,(s.2H).3.96fe3H,. 
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3.44(s,3H),2.23(s,3H) 

133 6 7.5(m.3H).7.33(m,3H),7.14(d,2H),5.26(s,2H),3.92(s,3H),3.43(s,3H), 

2.34(s,3H),2.21(s,3H) 

134 5 7.51(m,2H),7.34(m,5H),5.27(s,2H),3.94(s,3H),3.43(s,3H),2.37(s.3H), 

2.2(s,3H) 

135 5 7.51(m,lH),7.33(m,3H),7.18(d,lH),7.06(m,lH),6.76(d.lH),5.95(s,2H), 

5.24(s,2H),3.94(s,3H),3.43(s,3H),2.18(s.3H) 

136 57.53(m,lH),7.40(s,lH),7.34(m,4H),7.1(d,lH),5.26(s,2H),3.93(s,3H), 

3.43(s,3H),2.26(s.3H),2.25(s,3H),2.21(s.3H) 

137 5 7.72(d,lH),7.44(in,3H),7.33(m,3H),5.28(s,2H),3.96(s.3H).3.44(s,3H), 

2.19(s,3H) 

138 5 7.7 l(m,2H),7.58(m,5H),7.44(iiaH),7.34(m,4H),5.3(s,2H).3.93(s.3H), 

3.43(s,3H),2.26(s,3H) 

139 7.63(m,lH),7.54(ni.lH),7.37(ni,3H).7.3(m.3H).5.28(s,2H),3.92(s,3H). 

3.43(s.3H),2.24(s,3H),1.33(s,9H) 

140 5 8.07(s,2H),7.83(s,lH),7.51(m,lH),7.35(m,3H),5.35(s.2H),3.96(s.3H), 

3.44(s,3H),2.27(s,3H) 

141 5 7.53(d,lH).7.34(m,3H),7.24(m,lH),7.18(m,2H).6.89(ni,lH),5.28(s,2H), 

3.94(s,3H).3.82(s,3H),3.44(s,3H),2.22(s.3H) 

142 6 7.83(t.lH).7.58(in,5H).7.43(in,3H),7.34(m.4H),5.3(s,2H),3.91(s,3H). 

3.42(s,3H),2.28(s,3H) 

143 6 7.56(in.3H).7.33(m.5H).7.13(m,lH),6.99(m.4H).5.26(s,2H),3.94(s,3H), 

3.43(s,3H),2.22(s,3H) 

144 5 8.57(d,lH).7.85(d.lH),7.65(t,lH).7.53(d,lH).7.3-7.4(m,3H),7.22(t,lH ). 

5.32(s,2H),3.95(s,3H),3.44(s,3H),2.3(s,3H) 

145 5 7.54(m,lH),7.32(in,3H).7.2(t,lH),6.95(m.2H),6.73(m,lH),5.27(s.2H). 

3.91(s,3H),3.43(s,3H)^.95(s,6H),2.22(s,3H) 

146 5 7.52(m,3H),7.34(m.4H),7.18(m.lH),5.29(s,2H).3.94(s,3H).3.43(s.3H), 

2.22(s,3H) 

147 5 7.54(m.3H).7.33(m,3H),6.96(in,2H),6.88(m,4H),5.25(s,2H),3.93(s.3H). 

3.8(s,3H),3.43(s,3H),2.21(s,3H) 

153 5 7.5(m,lH),7.34(in,7H),7.26(m,lH),7.1 l(m,lH),6.97(ni,2H).5.25(s,2H). 

3.92(s,3H),3.42(s,3H),2.2(s,3H) 

154 57.53(m,lH,7.33(ni,3H),7.24(m,lH),7.15(m,2H),6.86(m,lH),5.27(s,2H), 

4,57(m,lH),3.92(s.3H),3.43(s,3H),2.21(s,3H),1.33(d,6H) 

155 5 7.49(m,3H).7.34(m,4H),5.29(s,2H),3.95(s,3H),3.44(s,3H),2. 18(s,3H) 

156 57.87(d,lH),7.78(d,lH),7.6(m,lH),7.5(m,2H),7.33(m,3H),5.3(s,2H), 
3 .95(s,3H),3.44(s,3H),2.77(quart^H), 1 . 12(t,3H) 
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158 



159 



160 



161 



162 



164 



165 



166 



168 



169 



171 



172 



173 



176 
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72 



177 



3 S'^i^.^C^ ^^^^^^^^^ 

J.43(s,3H),2.31(s.6H)A21(s3H) i . "A 

6 '■«-7-55(d,lH).7.30.7.35(mJH)4.43(d,lH) 6 05(d IHl >r 
3.96(sJH)3.43(sJH).2J3&3H).2.,3(s3W ' 

J.44(s,3H),2.50(s.3H),2.32(s.3H).2.30(s,3H) 

2.5(broad.lH)Z22(s,3H),1.78(m,6H).1.41(™.4H) >-^"''^'-^»^- 
S 8-57(s,lH),8.40-8.50(naH),7.43-7.50(n^4H).7 35-7 40(m 3m 
«3.96<UH,J.44(„,3H),2.«(.3H,j:^^^^^^ 

3.I^S;S3r-"^^^^^^^ 

5 7.47(d.lH),7.30-7.39(m3H) 7 10r« im a 70/ , . 

3"°3:.sx3::32r""-^<^"'^^^^^^^^ 

8 ' »<ni.lH).7.45(m.lH).7.42(m.lH).7.34(m.3H) 7 24(m IHl 7 ,m 
5.28WH)3.9U,3H)^.42(s.3H,2.65<,.2H,.2^3(JS"^^^^ 



Results for Tests A-F are given in Table i ¥« tK^ » u, 
100% disease control and a ratinT f n I ' ' '""^^ ^^^^^^ 

controls). °' "^"^^^^ °° ^^^^^ ('-lative to the 
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Test 






T^st 


Test 


JSSL 


Cmpd No. 


A 




C 




£ 


F 


1 


57 


79 


0 


0 


17 


68 


2 


86 


93 


0 


0 


100 


0 


3 


57 


79 


0 


61 


100 


68 


4 


0 


0 


0 


0 


100 


0 


5 


99 


100 


0 


46 


100 


43 


6 


98 


100 


36 


85 


100 


42 


7 


73 


9 


0 


33 


5 


3 


8 


0 


0 


0 


0 


35 


46 


9 


0 


0 


0 


0 


35 


0 


10 


35 


3 


0 


43 


78 - 


0 


11 


100 


100 


0 


64 


100 


50 


12 


95 


97 


0 


47 


92 


71 


13 


98 


100 


0 


0 


69* 


63 


14 


78 


81 


0 


0 


0 


0 


15 


100 


100 


0 


63 


100 


36 


16 


92 


57 


0 


0 


0 


0 


17* 


78 


91 


0 


0 


36 


44 


18 


52 


0 


0 


0 


0 


0 


19 


0 


0 


0 


0 


0 


62 


20 


63 


84 


0 


26 


99 


65 


21 


- 


- 


- 


- 


- 


- 


22 


38 


100 


0 


47 


100 


47 


23 


38 


89 


0 


0 


100 


0 


24 


0 


98 


97 


47 


100 


70 


25 


0 


84 


88 


16 


100 


0 


26 


72 


100 


0 


73 


100 


44 


27 


72 


93 


0 


16 


100 


2 


28 


83 


97 


19 


59 


100 


0 


29 


16 


97 


0 


25 


8 


0 


30 


95 


96 


0 


47 


100 


47 


31 


89 


99 


0 


46 


100 


0 


32 


60 


53 


0 


0 


100 


47 


33 


95 


98 


0 


77 


100 


0 


34 


90 


100 


88 


64 


100 


C 
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35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 



0 
63 
98 
0 
32 
59 
97 
92 
97 
73 
94 
100 
96 
100 
100 
92 
100 
99 
94 
86 
0 
35 
67 
100 
100 
100 
99 
98 
80 
99 
98 
91 
0 
99 
100 
99 
85 
100 



97 
93 
100 
99 
85 
97 
100 
100 
99 
100 
100 
100 
100 
100 
100 
100 
100 
100 
99 
66 
4 
0 
0 
97 
100 
100 
93 
100 
14 
100 
100 
. 93 
24 
100 
100 
100 
97 
100 



0 
62 
93 
73 
73 
93 
0 
62 
50 
0 
0 
100 
0 
0 
88 
97 
100 
0 
32 
0 
0 
0 
0 
74 
99 
53 
0 
53 
0 
53 
0 
32 
0 
32 
86 
91 
0 
91 



0 
46 
63 
26 
0 
0 
0 
64 
26 
47 
0 
93 
0 
47 
86 
77 
97 
22 
0 
84 
0 
0 
0 
26 
93 
46 
63 
93 
0 
62 
99 
22 
0 
44 
77 
64 
0 
77 



99 
100 
100 
100 
45 
76 
100 
100 
97 
100 
100 
100 
100 
100 
100 
100* 
100* 
100* 
57* 
45 
11 
0 

43^ 

100* 
47a 

lOoa 
45a 

100^ 
9ia 

oa 

Oa 

67a 

96^ 
99a 

4a 
lOOa 



9 
0 
48 
0 
0 
49 
0 
68 
0 
69 
47 
0 
0 
0 
47 
45 
89 
66 
66 
63 
0 
0 
0 
40 
9 
69 
0 
0 
0 
56 
56 
56 
0 
0 
0 
0 
0 
0 
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73 


0 


93 


0 


0 


32a 


0 


74 


0 


85 


0 


0 


20^ 


0 


75 


97 


25 


0 


0 


- 


0 


76 


97 


99 


100 


47 


83^ 


0 


77 • 


100 


100 


74 


15 


18* 


68 


78 


36 


84 


0 


0 


0^ 


0 


79 


61 


99 


0 


39 


Oa 


0 


80 


36 


93 


0 


24 


26^ 


42 


81 


95 


99 


0 


24 


Oa 


42 


82 


100 


97 


53 


46 


6^ 


77 


83 


100 


99 


91 


45 


72^ 


0 


84 


99 


100 


94 


85 


98^ 


0 


85 


77 


84 


0 


0 


oa 


42 


86 


0 


93 


0 


24 


9a 


0 


87 


93 


93 


53 


0 


lOa 


64 


88 


100 


100 


97 


85 


84^ 


0 


89 


97 


100 


97 


46 


97a 


97 


90 


99 


100 


74 


86 


95a 


53 


91 


28 


66 


0 


0 


2a 


73 


92 


100 


100 


99 


46 


100^ 


53 


93 


94 


99 


53 


86 


9a 


53 


94 


84 


97 


74 


0 


25* 


0 


95 


100 


100 


97 


25 


98^ 


73 


96 


100 


100 


91 


25 


53a 


97 


97 


99 


100 


74 


43 


2a 


60 


98 


100 


100 


94 


75 


88a 


60 


99 


100 


100 


91 


75 


72a 


0 


100 


100 


100 


90 


74 


6ia 


44 


101 


99 


100 


100 


96 


99a 


81 


102 


87 


100 


90 


0 


sa 


68 


103 


100 


100 


100 




46a 


44 


104 


100 


.100 


100 


99 


lOOa 


68 


105 


99 


100 


100 


85 


74a 


89 


106 


100 


100 


97 


99 


lOOa 


41 


107 


90 


98 


32 


20 


22a 


89 


108 


33a 


89 


29 


20 


100* 


39 


109 


lOOa 


89 


0 


43 


17a 


65 


110 


98 


100 


97 


97 


lOOa 


5 
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111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 



85 
100 

97 
100 

85 

100 

97 
99a 

100 
100 
100 

99 

97 

99 
99 
97 
98 
94 
97 
58 
97 
100 
93 
98 

98 

96 
99a 

99a 

97 

90 

90 

98 
28 
98 
84 
99 



98 
100 

ioo 

100 
100 
100 

100 

99a 

100 
100 
100 
20 
99 
100 
99 
100 
100 
100 
100 
99 
100 
100 
100 
100 
99 
99 
100 
100 
100 
99 

IP 

97 

99 

85 
100 

97 
100 



86 

53 

99 
32 
0 
86 
94 
0 
86 
74 
53 
0 
74 
91 
86 
94 
74 
53 
3? 



53 

53 

86 

74 

86 

53 

53 

74 

74 

53 

74 

86 
0 
0 

94 

74 

74 



0 
82 



26 
99 
63 
0 
100 
92 
85 
92 
62 
44 
76 
64 
77 
62 
85 
76 
76 
85 



86 
46 
46 

22 
0 
25 
25 
63 



39* 
87^ 



100* 

98* 

0^ 

96^ 

lOOa 

95a 

83^ 
47a 

29a 

16^ 

29a 

74a 
81^ 

26^ 
63a 

69^ 
51^ 

69^ 
4a 

47a 

54a 

55a 
9a 

9a 

30^ 
9a 

89a 



94 
40 



76 


98^ 


0 


86 


98^ 


66 


85 


lOOa 


74 




99a 


0 


46 


lOOa 


0 




66^ 





49 
83 
70 
0 
95 
56 
75 
85 
75 
95 
23 
11 
49 
38 
38 
38 
0 
64 
89 
66 
53 
73 
53 
64 
84 
95 
91 
73 
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149 


84 


100 


94 


63 


47a 


95 


150 


90 


99 


53 


25 


21a 


97 


151 


57 


99 


86 


25 


0^ 


98 


152 


90 


99 


53 


25 


18^ 


84 


153 


99 


96 


74 


20 


28^ 


77 


154 


99 


100 


74 


43 


50a 


31 


155 


100 


100 


90 


93 


56^ 


41 


156 


100 


100 


94 


42 


15a 


68 


157 


100 


100 


51 


74 


18^ 


96 


158 


98 


99 


51 


60 


18^ 


68 


159 


96 


100 


74 


24 


17a 


66 


160 


100 


100 


74 


24 


16^ 


0 


161 


100 


100 


100 


24 


60^ 


0 


162 


99 


100 


97 


46 


28^ 


89 


163 


96 


100 


94 


46 


66^ 


66 


164 


84 


97 


74 


0 


7a 


66 


165 


94 


100 


91 


24 


22a 


41 


166 


86^ 


95 


73 


20 


63^ 


65 


167 


100 


98^ 


94 


75 


62^ 


81 


168 


100 


65^ 


74 


75 


35a 


89 


169 


52^ 


100 


85 


75 


100^ 


65 


170 


93 


92 


0 


0 


oa 


66 


171 


100 


100 


53 


93 


76^ 


66 


172 


100 


100 


86 


85 


53a 


74 


173 


95 


100 


74 


93 


73a 


16 


174 


60 


82 


0 


0 


34a 


16 


175 


85 


100 


53 


63 


18^ 


51 


176 


97 


98 


86 


47 


61^ 


51 


177 


97 


100 


86 


64 


6ia 


37 


178 


61 


3 


0 


61 


100 


0 



* Tested at 40 ppm (equivalent to 100 g/ha). 

^ Tested at 10 ppm (equivalent to 25 g^a). 

^ Disease control not determined due to phytotoxicity. 
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What is claimed is: 

1 • A compound of Formula I 



r4 



V 



wherein: 

5 A is O; S; N; NR5; or CRl4; 

G is C or N; provided to wi«„ G is C. A is O. S or NR5 ^ g 

bond .s attached to G; and .i^ G is N. A is N or CRM a„d ti,e floating 
double bond is attached to A; ^ 
W is O or S; 
10 X is ORl; S(0)n,Rl; or halogen; 

Rl is Q-Q all^l; c,-Ce haloalkyl; C^-Q alkenyl; C^-Q haloalkenyl; C^-C, 
a%nyl; C^-C, haloalkynyl; C,-C, cycloalkyl; C,-C, alkylcarbonyl^c'-Q 
alkoxycaibonyl; or benzoyl optionally substituted with R13. 

haloalkenyl; C^-C, alkynyl; C^-C, haloalkynyl; C3-C, cyclo^kyl; C,- 
C^al^lcarbony, C,-C, alkoxycarbonyl; or benzoyl optionally subsu^ted 

R3 and R4 are each independently H; halogen; cyano; nitre; C,-C. alkyl- C,-C. 

ha^oa^l;C3-Q alkenyl; haloalkenyl; C^-Qalkynyl^^ ' " 

haloalkynyl;C,-C6alkoxy;C,-C«haloalkoxvr 1- 11, , 
aUcynyloxy; ^ ^6 i^aloalkoxy. C2-C6 alkenyloxy; or C2-C6 

Y is -0-; -SCO V; -CHR6CHR6-; .cr6»cr6-; .c^., .chr6o-; .ochR^- 

V'^^'^'-' -^^^WCR-)-; or a direct bond; and 

T ?TTTu "'^'^^ " ^^"^^ ^"^^ -o-ty depicted on 

the left s^de of the Knkage is bonded to the phenyl ring and the LJty on Z 
nght side of the linkage is bonded to Z; ^eiyonthe 
R6 is independenUy H or C1-C3 alkyl; 

R" is H; Cj-Cg alkyl; CpCg haloalkyl- C-C^ allcow r u , ,. 

alkenvi- r ^ 1 ,? ^ ^ ^'^6 haloalkoxy; C2-C6 

alkenyl. C2-C6 haloalkenyl; C2-C, alkynyl; C2-C6 haloalkynyl; C.-C^ 
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cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; cyano; or 
morpholinyl; 

Z is C]-C]o alkyl, C2-C10 alkenyl, or C2-C10 alkynyl each optionally substituted 
with R^; or Z is C3-C8 cycloalkyl or phenyl each optionally substituted with 
one of R^, R'^, or both R^ and R^^; or Z is a 3 to 14-membered nonaromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricycUc ring, or Z is 5 to 14-membered aromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricycUc ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroatonas independently selected from the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 
system optionally substituted with one of R^, R^^, or both R^ and R^^; or 

R^ and Z are taken together to form CH2CH2CH2, CH2CH2CH2CH2, 

CH2CH2OCH2CH2, each CH2 group optionally substituted with 1-2 
halogen; or 

Y and Z are taken together to form 



R^, Y, and Z are taken together with the phenyl ring to form a naphthalene ring 
substituted on either ring with a floating R^; provided that when R^, Y, and 
Z are taken together with the phenyl ring to form a napthylene ring 
substituted by R^, and A is S, W is O, X is SCH3 and R^ is CH3, then R^ is 
other than H; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; -CH2S-; -N(Rl6)CH2-; or 
-CH2N(R^6)-; each CH2 group optionally substituted with 1 to 2 CH3; 

R^ is 1-6 halogen; CpC^ alkoxy; C1-C5 haloalkoxy; CyC^ alkylthio; Cj-C^ 

haloalkylthio; CJ-C5 alkylsulfinyl; Cj-C^ alkylsulfonyl; C3-C6 cycloalkyl; 
C3-C5 alkenyloxy; C02(Ci-C5 alkyl); NH(Ci-C6 alkyl); NCCi-Cg alkyl)2; 
cyano; or nitro; or R^ is phenyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, 
furanyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with 
one of Rll, R^^ or both R^ and Rl2; 

R9 is 1-2 halogen; C^C^ alkyl; C1-C5 haloalkyl; C^-C^ alkoxy; Cj-Cg 

haloalkoxy; C2-C5 alkenyl; C2-C5 haloalkenyl; C2-C6 alkynyl; Ci-C^ 
alkylthio; Cj-Q haloalkylthio; C1-C5 alkylsulfinyl; C1-C5 alkylsulfonyl; 
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C3-C6 cycloalkyi; C^-C^ alkenyloxy; COzCCpCe alkyl); NHCCj-Cg alkyl)- 
N(Ci-C6 alkyl)2; -C(Rl8)=NORl7; cyano; or nitro; or R9 is phenyl, benzyl, 
benzoyl, phenoxy. pyridinyl, pyridinyloxy. thienyl, thienyloxy, furanyl, 
pyrimidinyl. or pyrimidinyloxy each optionally substituted with one of Rl 1 
Ri2 orbothRll andRl2; 

RIO is halogen; C.-C^ alkyl; C.-C^ haloalkyl; C.-C^ alkoxy; nitro; or cyano; or - 
R and RlO, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionally substituted with 1-2 halogen- 
Rl 1 and RI2 are each independently halogen; CJ-C4 alkyl; €,-€4 haloalkyl; C.-C^ 

alkoxy; C1-C4 haloalkoxy; nitro; or cyano; 

R13 is halogen; CyC^ alkyl; C,-C3 haloalkyl; cj-Cs alkoxy; Cj-Cs haloalkoxy; 
nitro; or cyano; 

R14 is H; halogen; Cj-Cg alkyl; C-Cg haloalkyl; CrC^ alkenyl; C2-C, haloalkenyl; 

C2-C6 alkynyl; C2-C6 haloalkynyl; or C3-C6 cycloalkyi; 
R15, R16 R17, and R18 are each independentiy H; C1-C3 alk^l; or phenyl 

optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 

alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and q are each independently 0, 1 or 2; and 
p and r are each independently 0 or 1 ; 
provided that 

(a) when A is N, G is N, X is S(0)„Rl and m is 0. then die combination of Y and 

Z IS other than alkyl. haloalkyl or alkoxy; and 

(b) when A is NR5. G is C. X is ORl and Rl is alkylcarbonyl. alkoxycarbonyl or 

optionally substituted benzoyl, then the combination of Y and Z is other than 
alkyl or alkoxy. 

2. A compound of Claim 1 wherein 
WisO; 

Rl is C1-C3 allqrl or C1-C3 haloalkyl; 

R2 is H; Ci-Cg alkyl; Cj-Cg haloalkyl; or Cg-Cg cycloalkyi; 

R3 and R4 are each independently H; halogen; cyano; nitro; Cj-Ce alkyl; 

Ci-Cg haloalkyl; Cj-Cg alkoxy; or C^-Cq haloalkoxy; 
Y is -0-; -CH=CH-; -CH2O-; -OCH2-; -CH2S(0)n-; -CH20-N=C(R7)-; 

-C(R7)=N-0-; -CH20C(0)NH-; or a direct bond; 

R7 is H; Cj-Cg alkyl; Ci-Cg haloalkyl; C2-C6 alkenyl; Cj-Ce alkynyl; or 
cyano; 

Z is Cj-Cio alkyl optionally substituted with R8; or Cj-Cg cycloalkyi or 
phenyl, each optionally substituted with one of R9, RlO^ or both R9 
and RlO; or Z is 
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Z^2 
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o 

Z-12 


N— N 

s 


n — N 
O 
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-0 
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Z-21 
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Dry 



Z-39 



N 
\ 



Rl9 




Z40 



Z-41 




Z-42 



Z-43 



10 




Z-44 




Z-46 



or 




Zr45 



-Or"} ■ 



Z48 



Z49 



each group optionally substituted with one R^, R^^, or both R^ and R^^; 



or 
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R3, Y, and Z are taken together with the phenyl ring to fonn a 

naphthalene ring substituted on either ring with a floating R4; or 
Y and Z are taken together to form 



r6 
I 

(CH). 




;or 



10 



(R% 

R8 is 1-6 halogen; Cj-Cg alkoxy; CpC^ haloalkoxy; or R8 is phenyl, 

phenoxy, pyridinyl, pyridinyloxy. pyrimidinyl, or pyrimidinyloxy 

each optionaUy substituted with one of Rl i, Rl2, or both Rl i and 
Rl2; 

R9 is 1-2 halogen; CyC^ alkyl; Cj-Cg haloalkyl; C^-C^ alkoxy; Cj-Cg 
haloalkoxy; Cj-Cg alkylthio; cyano; COzCCi-Cg alkyl); NHCCj-Cg 
alkyl); or NCCi-Cg alkyl)2; or is Cg-Cg cycloalkyl, phenyl, 
phenoxy. pyridinyl, pyridinyloxy, pyrimidinyl, or pyrimidinyloxy 
each optionally substituted with one of Rl ^ , Rl2, or both Rl l and 
R12; and 

Rl9 is H; Ci-Cg alkyl; Cj-Cg haloalkyl; or phenyl optionally substituted 
with halogen, C1-C4 alkyl, C1-C4 haloalkyl. C1-C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano. 
3 . A compound of Claim 2 wherein 

Z is phenyl or Z-1 to Z-21, each optionally substimted with one of R9, 
20 RlO or both R9 and RiO; or 

Y and Z are taken together to form 



15 




;or 



J is -CH2- or-CH2CH2-; 
p is 0; and 
25 risl. 

4. A compound of Claim 3 wherein 
A is O; N; NR5; or CRl4; 
XisORl; 



BNSDOCID: <WO 963661 5A1 t > 



wo 96/36615 



PCrAJS95/05847 



85 

is C1-C3 alkyl; 
R2 is H or C1-C2 alkyl; 
and R^ are each H; 

Y is -Os -CH=CH-; -CH2O-; -OCH2S -CH20-N=C(R7).; or 
5 -CH20e(=0)NH-; 

R^ is H; C1-C3 alkyl; or CJ-C3 haloalkyl; and 

Z is phenyl, pyridinyl, pyrimidinyl, or thienyl, each optionally substituted 
. with one of R^, RlO, or both R9 and R^O; 

5. A compound of Claim 4 wherein 
10 A is O or NR5; 

GisC; 

Y is -0-; -CH2OS -OCH2S or -CH20-N=C(R'7)s and 
R^ is H; C1-C2 alkyl; or CpC2 haloalkyl. 

6. A compound of Claim 4 wherein 
15 A is N or CR^"^; 

GisN; 

Y is -O- -CH2OS -OCH2S or -CH20-N=C(R7)-; 
R7 is H; C1-C2 alkyl; or C1-C2 haloalkyl. 

7. A compound of Claim 5 wherein 
20 Rl is methyl; 

R^ is methyl; and 

Z is phenyl optionally substituted witfi one of R^, RlO, or both R^ and 
RlO 

8. A compound of Claim 6 wherein 
25 Rl is methyl; 

R^ is methyl; and 

Z is phenyl optionally substituted with one of R^, Rl^, or both R^ and 
RlO. 

9. A fungicidal composition comprising an effective amount of a compound of 
30 Formula I 
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A — N 

R2 



1 

wherein: 



A is O; S; N; NR5; or CRl4; 

G is C or N; provided tiiat when G is C, A is O, S or NR5 and the floating double 
bond is attached to G; and when G is N, A is N or CRl4 and the floating 
double bond is attached to A; 

W is O or S; 

X is ORl ; S(0)niRl; or halogen; 

Rl is Cj-Cg alkyl; Cj-Cg haloalkyl; Cj-Cg alkenyl; Ca-Cg haloalkenyl; Ca-Cg 
alkynyl; C2-C6 haloalkynyl; Cg-Cg cycloalkyl; C2-C4 alkylcarbonyl, C2-C4 
alkoxycarbonyl; or benzoyl optionally substituted with Rl3; 

R2 and R5 are each independently H; Cj-Cg alkyl; Cj-Ce haloalkyl; C2-C6 alkenyl; 
C2-C6 haloalkenyl; C2-C6 alkynyl; Cz-Cg haloalkynyl; Cg-Cg cycloalkyl; Cj- 
C4 alkylcarbonyl. C2-C4 alkoxycarbonyl; or benzoyl optionally substituted 
with Ri3. 

R3 and R4 are each independently H; halogen; cyano; nitro; Cj-Cg alkyl; Cj-Cg 
haloalkyl; C2-C6 alkenyl; Cs-Cg haloalkenyl; Ca-Cg alkynyl; Ca-C^ 
haloalkynyl; Cj-Ce alkoxy; Cj-Cg haloalkoxy; Cz-Cg alkenyloxy; or C2-C6 
alkynyloxy; 

Y is -0-; -S(0)n-; -CHR6CHR6-; -CR6=CR6-; -feC-; -CHR60-; -OCHR6-; 

-CHR6S(0)„-; -S(0)nCHR6-; -CHR60-N=C(R7)-; -(R7)C=N-0CH(R6)-; 
-C(R7)=N-0-; -0-N=C(R7)-; -CHR6oC(=0)N(R15).; or a direct bond; and 
the directionaHty of the Y linkage is defined such that the moiety depicted on 
the left side of the linkage is bonded to the phenyl ring and the moiety on the 
right side of the iinkage is bonded to Z; 

R^ is independently H or C]-C3 alkyl; 

R7 is H; Ci-Ce alkyl; Cj-Ce haloalkyl; Cj-Cg alkoxy; Cj-Cfi haloalkoxy; C2-C6 
alkenyl; Cz-Cg haloalkenyl; C2-C6 alkynyl; Cj-C^ haloalkynyl; Cg-Cg 
cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; cyano; or 
moipholinyl; 
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Z is Ci-Cio alkyl, C2-C10 alkenyl, or C2-C10 alkynyl each optionally substituted 
with RS; or Z is C3-Cg cycloalkyl or phenyl each optionally substituted with 
one of R^O, or both R^ and R^^; or Z is a 3 to 14-membered nonaromatic 
heterocyclic ring system selected from the group monocychc ring, fused 
5 bicyclic ring and fused tricyclic ring, or Z is a 5 to 14-membered aromatic 

heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricyclic ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroatoms independently selected from the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 
10 system optionally substituted with one of R^, R^^, or both R^ and R^^; or 

and Z are taken together to form CH2CH2CH2, CH2CH2CH2CH2, 
CH2CH2OCH2CH2, each CH2 group optionally substituted with 1 -2 
halogen; or 
Y and Z are taken together to form 

I 

(CH) O N 




;or 



15 

R^, Y, and Z are taken together with the phenyl ring to form a naphthalene ring 
substituted on either ring with a floating R^; provided that when R^, Y, and 
Z are taken together with the phenyl ring to form a napthylene ring 
substituted by R^, and A is S. W is O, X is SCH3 and R2 is CH3, then R^ is 
20 other than H; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2S -CH2S-; -N(Rl6)CH2-; or 
-CH2N(Rl6)-; each CH2 group optionally substituted with 1 to 2 CH3; 
R» is 1-6 halogen; Cj-C^ alkoxy; C1-C6 haloalkoxy; Ci-C^ alkylthio; Cj-C^ 

haloalkylthio; CpCg alkylsulfmyl; Cj-Cg alkylsulfonyl; C3-C6 cycloalkyl; 
25 C3-C6 alkenyloxy; C02(Ci-C6 alkyl); NHCCj-C^ alkyl); N(Ci-C6 alkyl)2; 

cyano; or nitro; or R^ is phenyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, 
fiiranyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with 
oneof Rll,Rl2;orbothR^l andRl2; 
R9 is 1-2 halogen; Ci^C^ alkyl; Cj-C^ haloalkyl; Cj-C^ alkoxy; Cj-C^ 
30 haloalkoxy; C2-C6 alkenyl; C2-C5 haloalkenyl; C2-C^ alkynyl; Ci-Q 

alkylthio; C1-C6 haloalkylthio; Ci-C^ alkylsulfmyl; Cj-C^ alkylsulfonyl; 
C3-C6 cycloalkyl; C3-C6 alkenyloxy; C02(Ci-C6 alkyl); NHCCi-C^ alkyl); 
N(Ci-C6 alkyl)2; -C(Rl8)=NORl7; cyano; or nitro; or R9 is phenyl, benzyl. 
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benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, furanyl. 
pyrimidinyl, or pyrimidinyloxy each optionally substituted with one of Rl^ 
Ri2^ or both ^ and Ri2; 

RlO is halogen; C,-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; nitro; or cyano; or 
5 r9 and RiO, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionally substituted with 1-2 halogen; 
Ri » and Ri2 are each independently halogen; C1-C4 alkyl; C1-C4 haloalkyl; C,-C4 

alkoxy; C ] -C4 haloalkoxy ; nitro; or cyano; 
Ri3 is halogen; Cj-Cg alkyl; C1-C3 haloalkyl; Cj-Cg alkoxy; C1-C3 haloalkoxy; 
.10 nitro; or cyano; 

R14 is H; halogen; Cj-Cg alkyl; Cj-Cg haloalkyl; Cz-Cg alkenyl; C2-C6 haloalkenyl; 

C2-C6 alkynyl; C2-C6 haloalkynyl; or C3-C6 cycloalkyl; 
Rl5, Ri6^ Ri7^ and Ri8 are each independently H; C1-C3 alkyl; or phenyl 

optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
1 5 alkoxy, C j -C4 haloalkoxy, nitro or cyano; 

m, n and q are each independently 0, 1 or 2; and 
p and r are each independently 0 or 1 ; 
provided that 

(a) when A is N, G is N, X is S(0)n,Rl and m is 0, then the combination of Y and 
20 Z is other than alkyl, haloalkyl or alkoxy; and 

(b) when A is NR5, G is C, X is OR^ and Rl is alkylcaibonyl, alkoxycarbonyl or 

optionally substituted benzoyl, then the combination of Y and Z is other than 
alkyl or alkoxy; 

and at least one of (a) a surfactant, (b) an organic solvent, and (c) at least one solid or 
25 liquid diluent. 

10. A method for controlling plant diseases caused by fungal plant pathogens 
comprising applying to the plant or portion thereof, or to the plant seed or seedling, an 
effective amount of a compound of Fonnula I 
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wherein: 

A is O; S; N; NR5; or CR^^; 

G is C or N; provided that when G is C, A is O, S or NR^ and the floating double 
bond is attached to G; and when G is N, A is N or CR^"^ and the floating 
double bond is attached to A; 

WisOorS; 

X is ORi ; S(0)inR^ or halogen; 

Rl is C|-C6 alkyl; C1-C6 haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 
alkynyl; C2-C6 haloalkynyl; C^-C^ cycloalkyl; C2-C4 alkylcarbonyl, C2-C4 
alkoxycarbonyl; or benzoyl optionally substituted with R^^; 

R2 and R5 are each independently H; C1-C5 alkyl; C1-C6 haloalkyl; C2-C6 alkenyl; 
C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C^-C^ cycloalkyl; C2- 
C4 alkylcarbonyl, C2-C4 alkoxycarbonyl; or benzoyl optionally substituted 
with Rl3; 

R3 and R4 are each independently H; halogen; cyano; nitro; C^-Q alkyl; Cj-Q 
haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; C2-C5 
haloalkynyl; Cj-C^ alkoxy; C1-C5 haloalkoxy; C2-C6 alkenyloxy; or C2-C6 
alkynyloxy; 

Y is -0-; -S(0)n-; -CHR^CHR^-; •CRp=CR^^; -OC-; -CHR^O-; -OCHR^-; 

-CHR6S(0)n-; •S(0)nCHR6s -CHR60-N=C(R7).; -(R7)C=N-0CH(R6)-, 
-C(R7)=N-Os .O.N=C(R7)s -CHR60C(=0)N(R15).; or a direct bond; and 
the directionality of the Y linkage is defined such that the moiety depicted on 
the left side of the linkage is bonded to the phenyl ring and the moiety on the 
right side of the linkage is bonded to Z; 

R^ is independently H or C1-C3 aUcyl; 

R^ is H; Ci-C^ alkyl; Cj-C^ haloalkyl; Cj-Q alkoxy; Cj-C^ haloalkoxy; C2-C6 
alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; C2'C^ haloalkynyl; C3-C5 
cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; cyano; or 
moipholinyl; 

Z is Cj-Cio alkyl, C2-C10 alkenyl, or C2-C10 alkynyl each optionally substituted 
with R^; or Z is C3-Cg cycloalkyl or phenyl each optionally substituted with 
one of R^, R^^, or both R^ and R^^; or Z is a 3 to 14-membered nonaromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricyclic ring, or Z is a 5 to 14-membered aromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricyclic ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroatoms independently selected from the group 
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1-4 nitrogen. 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 

system opUonally substituted with one of R9. RlO, or both R^ and R^O; 

R7 and Z are taken together to form CH2CH2CH2. CH2CH2CH2CH2, 

CH2CH2OCH2CH2, each CH2 group optionally substituted with 1-2 
halogen; or 

Y and Z are taken together to form 

r6 



(CH)- O — N 

P 




; or 



q 



R3. Y. and Z are taken together with the phenyl ring to form a naphthalene ring 
substituted on either ring with a floating R4; provided that when R3, Y, and 
Z are taken together with the phenyl ring to form a napthylene ring 
substituted by R4, and A is S, W is O, X is SCH3 and R2 is CH3. then R4 is 
other than H; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; or -CH2S-; -N(R16)CH2-; or 

-CH2N(Rl6)-; each CH2 group optionally substituted with 1 to 2 CH3; 
R8 is 1-6 halogen; Ci-Cg alkoxy; Cj-Cg haloalkoxy; Cj-Cg alkylthio; Cj-Ce 

haloalkylthio; Cj-Ce alkylsulfmyl; Cj-Cg alkylsulfonyl; C^-C^ cycloalkyl; 

C3-C6 alkenyloxy; COaCCi-Ce alkyl); NHCCj-Cg alkyl); NCCj-Ce alkyl)2;' 

cyano; or nitro; or R8 is phenyl, phenoxy, pyridinyl. pyridinyloxy, thienyl, 

furanyl. pyrimidinyl, or pyrimidinyloxy each optionally substituted with 

one of Rl 1, Rl2 or both Rl l and Rl2; 
R9 is 1-2 halogen; Cj-Cg alkyl; Cj-Cg haloalkyl; Cj-Ce alkoxy; Cj-Cg 

haloalkoxy; Ca-Cg alkenyl; Cj-Cg haloalkenyl; Cz-Cg alkynyl; Cj-Cg 

alkylthio; Cj-Cg haloalkylthio; Cj-Cg alkylsulfmyl; Cj-Cg alkylsulfonyl; 

C3-C6 cycloalkyl; C3-C6 alkenyloxy; C02(Ci-Cg alkyl); NHCCj-Cg alkyl); 

N(C,-Cg alkyl)2; -C(Rl8)=NORl7; cyano; or nitro; or R9 is phenyl, benzyl. 

benzoyl, phenoxy, pyridinyl. pyridinyloxy, thienyl, thienyloxy, furanyl, 

pyrimidinyl, or pyrimidinyloxy each optionally substituted with one of Rll, 

Rl2, or both Rl ^ and R^ 2; 

RlO is halogen; C1-C4 alkyl; C^-C^ haloalkyl; C1-C4 alkoxy; nitro; or cyano; or 
R9 and RlO, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionally substituted with 1-2 halogen; 
Rl 1 and R12 are each independently halogen; C1-C4 alkyl; CJ-C4 haloalkyl; c[-C4 

alkoxy; C1-C4 haloalkoxy; nitro; or cyano; 
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Rl3 is halogen; Cj-Cs alkyl; C1-C3 haloalkyl; Cj-Cs alkoxy; C1-C3 haloalkoxy; 
nitro; or cyano; 

Rl4 is H; halogen; Cj-C^ alkyl; C^^C^ haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; 
C2-C6 alkynyl; haloalkynyl; or C3-C5 cycloalkyl; 

5 Rl6^ Rl7^ and Rl8 are each independently H; C1-C3 alkyl; or phenyl 

optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and q are each independently 0, 1 or 2; and 
p and r are each independently 0 or 1 ; 
10 provided that 

(a) when A is N, G is N, X is S(0)^R^ and m is 0, then the combination of Y and 

Z is other than alkyl, haloalkyl or alkoxy; and 

(b) when A is NR5, G is C, X is OR^ and Rl is alkylcarbonyl, alkoxycarbonyl or 

optionally substituted benzoyl, then the combination of Y and Z is other than 
15 alkyl or alkoxy. 
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TITLE 

FUNGICIDAL CYCLIC AMIDES 
BACKGROUND OF THE INVENTTON 
This invention relates to cyclic amides substituted at the a-position with various 
5 aryl groups, their agriculturally suitable salts and compositions, and methods of their use 
as general or selective fungicides. 

EP-A-398,692 discloses amides of Formula i as fungicides for crop protectira. 
Compounds of Formula i are: 




I 

or3 



10 i 

wherein 



and R^ are each hydrogen, lower allcyl, or lower cycloalkyl. 
AU the compounds disclosed in EP-A-398,692 have an aryl moiety bonded to an 
acyclic alkoxyiminoacetamide group. The cyclic amides of the present invention are not 
1 5 disclosed therein. 

WO 93/071 16 discloses compounds of Formula ii as fungicides for crop 
protection. Compounds of Formula ii are: 
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Once again, the cyclic amides of this invention are not disclosed theiein. 

/. Heterocyclic Chem., (1987), 24, 465, /. Heterocyclic Chem., (1988), 25, 1307, 
and Australian J. Chem., (1977), 30 (8), 1815 disclose 4-nitiophrayl isoxazoles (iii), 
phenyl pyrazolones (iv), and aiyl isotfiiazolinones (v) respectively. 



MeO 




O— N 



\ 



Me 



CH3CH2O. 





However, no utility as fungicides is alleged and no ortho-substituted compounds of 
ihe presmt invention are disclosed. 
10 SUMMARY OF THE INVENTION 

This invention comprises compounds of Fomiula I including all geometric and 
stereoisomers, agriculturally suitable salts thereof, agricultural compositions containing 
them and their use as fungicides: 



r4 




15 I 
wherein: 

A is O; S; N; NR5; or CR^^; 

G is C or N; provided that when G is C, A is O, S or NR^ and the floating double 
bond is attached to G; and when G is N, A is N or CRl^ and the floating 
20 double bond is attached to A; 

W is O or S; ^ 
X is ORl; S(0)inR^; or halogen; 
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3 

R2 andR5 are each independently H; C1-C5 a]ljyl; C1-C5 haloalkyl; C2'C^ 
alkenyl; C2-C5 haloalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 
cydoalkyl; C2-C4 alkylcaibonyl, C2-C4 alkoxycarbonyl; or benzoyl 
(^tionally substituted with R^^. 
R3 and R^ are each independently H; halogen; cyano; nitro; C1-C5 alkyl; Ci-Cg 
haloalkyl; C2-C^ alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C5 
haloalkynyl; C1-C5 alkoxy; Ci-C^ haloalkoxy; C2-C6 alkenyloxy; or C2-C6 
alkynyloxy; 

Y is -Os -S(0)nS -CHR^CHR^.; .CR6=CR6.; -C^-; -CHR^O-; -OCHR^s 

-CHR6S(0)n-; -S(0)nCHR6-; -CHR60-N=C(R7)s .(R7)C=N.0CH(R6>; 
-C(R7)=N.Os -0-N=C(R7)s -CHR60C(=0)N(R15).; or a direct bond; and 
the directionality of the Y linkage is defined such that the moiety depicted on 
the left side of the linkage is bonded to the phenyl ring and the moiety on the 
right side of the linkage is bonded to Z; 

R^ is independently H or alkyl; 

R7 is H; C1-C5 alkyl; Ci-C^ haloalkyl; C^^C^ alkoxy; Cj-Cg haloalkoxy; C2-C5 
alkenyl; C2-C5 haloalJcenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 
cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; cyano; or 
moipholinyl; 

Z is Ci-Cio alkyl, C2-C10 alkenyl, or C2-C10 alkynyl each optionally substimted 
with R^; or Z is C3-C8 cycloalkyl or pheaiyl each optionally substituted with 
one of R^ Rl^, or both R^ and R^O; or Z is a 3 to 14-membered nonaromatic 
heterocyclic ring system selected from the group monocyclic ring, fiised 
bicyclic ring and fused tricyclic ring, or Z is a 5 to 14-membcred aromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicyclic ring and fused tricychc ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroatoms independently selected from the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 
system optionally substituted with one of R^, RlO, or both R^ and R^^; or 

R^ and Z are taken together to form CH2CH2CH2, CH2CH2CH2CH2, 

CH2CH2OCH2CH2, each CH2 group optionally substituted with 1-2 
halogen; or 

Y and Z are taken together to fomi 
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R^, Y, and Z are taken together with the phenyl ring to form a naphthalene ring 
substituted on either ring with a floating R^; provided that when R^, Y, and 
Z are taken together with the phenyl ring to form a napthylene ring 
substituted by R4, and A is S , W is O, X is SCH3 and R2 is CH3 , then R^ is 
other than H; 

J is -CH2-; -CH2CH2S -OCH2S -CH2OS -SCH2S -CH2SS -N(Rl^)CH2S or 
-CH2N(R^6).; each CH2 group optionally substituted wifli 1 to 2 CH3; 

R^ is 1-6 halogen; Cj-C^ alkoxy; Cj-C^ haloaUcoxy; C1-C5 alkylthio; Cj-C^ 

haloalkylthio; Cj-C^ alkylstdfinyl; Cj-C^ alkylsulfonyl; C3-C5 cycloalkyl; 
C3-C5 alkenyloxy; C02(CrC^ alkyl); NHCCi-C^ alkyl); N(Ci-C5 alkyl)2; 
cyano; or nitro; or R^ is phenyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, 
furanyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with one 
of Rll, Rl2 or both Rl^ and R^^; 

R9 is 1-2 halogen; C1-C5 alkyl; Cj-C^ haloalkyl; C1-C5 alkoxy; C1-C5 

haloalkoxy; C2'C^ alkenyl; C2-C5 haloalkenyl; C2-C5 alkjmyl; CpC^ 

alkylthio; Cj-C^ haloalkylthio; C^-C^ alkylsulfinyl; Cj-Cg alkylsulfonyl; 

C3-C5 cycloalkyl; C^-C^ alkenyloxy; C02(Ci-C5 alkyl); NHCCi-C^ alkyl); 

N(Cx-C5 alkyl)2; -C(Rl^>=NORl'7; cyano; or nitro; or R^ is phenyl, benzyl, 

benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, fiiranyl, 

pyrimidinyl, or pyrimidinyloxy each optionally substituted with one of R^^, 
Rl2 orbothRllandRi^; 

R^^ is halogen; C1-C4 alkyl; C1-C4 haloalkyl; C2-C4 alkoxy; nitro; or cyano; or 
R9 and R^^, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionally substituted with 1-2 halogen; 
Rll and R^^ are each independently halogen; C1-C4 alkyl; CX-C4 haloalkyl; C1-C4 

alkoxy; C1-C4 haloalkoxy; nitro; or cyano; 
Rl3 is halogen; C1-C3 alkyl; C1-C3 haloalkyl; C1-C3 alkoxy; C1-C3 haloalkoxy; 

nitro; or cyano; 

Rl4 is H; halogen; CpCg alkyl; CpC^ haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; 
C2-C5 alkynyl; C2-C5 haloalkynyl; or C3-C5 cydoalkyl; 
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K^^, Rl^, Rl7, and R^^ are each independenfly H; C1-C3 alkyl; or phmyl 

optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and q are each independently 0, 1 or 2; and 
p and r are each independendy 0 or 1 . 

In the above recitations, the tenn "allgrl", used either alone or in compound words 
such as "haloalkyl" denotes straight-chain or branched alkyl; e,g., methyl, ethyl, /2-propyl, 
/-propyl, or the different butyl, pentyl or hexyl isomers. "Alkenyl" denotes straight-chain 
or branched alkenes; e.g., 1-propenyl, 2-propenyl, and the different butenyl, pentenyl and 
hexenyl isomers. "Alkenyl" also denotes polyenes such as l,3-hexadi«ie. "AUcynyl" 
denotes straight-chain or branched alkynes; e.g., ethynyl, 1-propynyl, 3-piopynyl and the 
difBerent butynyl, pentynyl and hexynyl isomers. "Alkynyl" can also denote moieties 
comprised of multiple triple bonds; e.g., 2,4-hexadiyne. "Alkoxy" denotes, for example, 
methoxy, ethoxy, n-propyloxy, isopropyloxy and the different butoxy, pentoxy and 
15 hexyloxy isomers. "Alkenyloxy" denotes straight-chain or branched alkenyloxy moieties. 
Examples of alkenylray include H2C=CHCH20, (CH3)2C=CHCH20, 
(CH3)CH=<:HCH20, (CH3)CH=C(CH3)CH20 and CH2=CHCH2CH20. "Alkynyloxy" 
denotes straight-chain or branched alkynyloxy moieties. Examples include H(>CCH20, 
CH3teCCH20 and CH3CfeCCH2CH20. The terai "halogen", either alone or in 
20 compound words such as "haloalkyl", denotes fluorine, chlorine, brcmiine or iodine. 

Further, when used in compound words such as "haloalkyl", said alkyl may be partially or 
fully substituted with halogen atoms which may be the same or dififeient. Examples of 
"haloalkyl" include F3C, QCHi, CF3CH2 and CF3Ca2. The teim "cycloalkyl" denotes 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl moieties. The term "nonaromatic 
25 heterocyclic ring system" includes fully saturated heterocycles and partially aromatic 
heterocycles. The total number of carbon atoms in a substituent group is indicated by 
the "Ci-Cj" prefix where i and j are numbers from 1 to 10. For example, C1-C3 alkyl 
designates methyl through propyl; C2 alkoxy designates CH3CH2D; and C3 alkoxy 
designates, for example, CH3CH2CH2O or (CH3)2CHO. In the above recitations, when 
30 a compound of Formula I is comprised of one or more aromatic nitrogen-containing 
rings (e.g., pyridinyl and pyrimidinyl), all bonds to these heterocycles are made through 
the carbon atom(s) of the moieties. 

Preferred compounds, compositions containing them, and methods of their use for 
reasons of better activity and/or ease of synthesis are: 
35 Preferred 1 . Compounds of Formula I above wherein: 

WisO; 

R^ is C1-C3 alkyl or C1-C3 haloalkyl; 

R2 is H; Ci-Cg alkyl; C1-C5 haloalkyl; or C3-C6 cydoalkyl; 



BNSDOCID: <WO_9514009A1_I_> 



wo 95/14009 




PCT/CS94/09S2S 



6 

R3 and are each independently H; halogen; cyano; nitro; Cj-Cg alkyl; 

Ci-Cg haloalkyl; C1-C5 alkoxy; or Ci-Cg haloalkoxy; 
Y is -0-; -CH=CH-; -CH2O-; -OCHjS -CH2S(0)n-; -CH20-N=C(R7)-; 

-C(R7)=N-0-; -CH20C(0)NH-; or a direct bond; 
5 r7 is H; Ci-Cg alkyl; Ci-Cg haloalkyl; C2-C6 aU«a»yl; C2-C6 alkynyl; or 

cyano; 

Z is Ci-Cio alkyl optiaaally substituted with R*; or C3-C8 tycloalkyl or 
phenyl, each optionally substituted with one of R^, R^^, or both R' 
andRlO;orZis 

10 



z-1 




Z-3 






■ t> 


Z4 

Z.7 


Z-5 
z-8 


Z-6 

or 

Z-9 


n: 

2^10 


Zrll 


Zrl2 




N 

^> 


y; — N 

^> 


Zrl3 


Z-14 


Zrl5 



20 
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Z-16 




Z-19 




2-22 



O' o 

Z-25 



o 



Z-28 




Z-31 




2;-17 



Zr20 




Z-23 



o 



Rl9 
Z-29 




Rl9 
Z-32 





Z-18 




Z-21 



Cr 



2-24 




2-27 



Rl9 

2.30 

a 



2^33 




2-34 



2^35 
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Z-48 



2^49 
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20 



each group optionally substituted with one R^, RlO, or both and R^^; 
or 

R^, Y, and Z are taken together with the phenyl ring to fonn a 

nq>hthalene ring substituted on eidier ring with a floating R"^; or 
Y and Z are taken together to form 




or 



25 



R^ is 1-6 halogen; C1-C5 alkoxy; haloalkoxy; or R^ is phenyl, 

phenoxy, pyridinyl, pyridinyloxy, pyrimidinyl, orpyrimidinyloxy 
each optionaUy substituted with one of RH, R12, or both RH and 
R12; 

R9 is 1-2 halogen; alkyl; C1-C5 haloalkyl; Cj-Q alkoxy; Cj-Cg 

haloalkoxy; Cj-C^ alkylthio; cyano; C02(Ci-C5 alkyl); NHCCi-C^ 
alkyl); or NCCj-C^ alkyDj; or R9 is C^-C^ cycloalkyl, phenyl, 
phenoxy, pyridinyl, pyridinyloxy, pyrimidinyl, or pyrimidinyloxy 
each optionally substituted with one of R^l, Rl2 b^t^ RH and 
R^h and 

Rl^ is H; C1-C5 alkyl; C1-C5 haloalkyl; or phenyl optimally substituted 
with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1.C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano. 
Preferred 2. Compounds of Preferred 1 wherein: 

Z is phenyl or Z-1 to Z-21, each optionally substituted with one of R^, 
Rl<>, or both R9 and R^O; or 

Y and Z are taken together to form 
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I 

(CH) O — N 

w 

;or 




J is -CH2- or -CH2CH2S 
p is 0; and 
r is 1. 

5 Preferred 3. Compounds of Preferred 2 wherein: 

A is O; N; NR5; or CRl^; 
XisORi; 
Rl is C1-C3 alkyl; 
R2 is H or C1-C2 alkyl; 
10 R3 and R^ are each H; 

Y is -Os -CH=CH-; -CH2OS -OCH2S -CH20-N=C(R7)s or 

-CH20C(=0)NHs 
R7 is H; C1-C3 alkyl; or C1-C3 haloalkyl; and 

Z is phenyl, pyridinyl, pyrimidinyl, or thienyl, each optionally substituted 
15 with one of R9 RIO, or both R^ andR^^. 

Preferred 4. Compounds of Preferred 3 wherein: 
A is O or NR5; 
GisC; 

Y is -0-; -CH2OS -OCH2-; or .CH20-N=C(R7)s and 
20 R'7 is H; C1-C2 alkyl; or C1-C2 haloalkyl. 

Preferred 5. Compounds of Preferred 3 wherein: 
AisNorCRl^; 
GisN; 

Y is -0-; -CH2O-; -OCH2S or -CH20-N=C(R'7).; and 
25 is H; Cj -C2 alkyl; or C1-C2 haloalkyl. 

Preferred 6. Compounds of Prefeixed 4 wherein: 
R^ is methyl; 
R2 is methyl; and 

Z is phenyl optionally substituted with one of R^, R*^, or both R^ and 

30 R^^. 

Preferred 7. Compounds of Preferred 5 whraein: 
r1 is methyl; 
r2 is methyl; and 
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Z is phenyl opdonaUy substituted with one of R^, R^^, or both R^ and 
RlO. 

It is recognized that some reagents and reaction conditions described below for 
preparing compounds of Formula I may not be compatible with some functionalities 
5 claimed for R^, R^, R^, R^, A, G, W, X, Y, and Z. In these cases, the incorporation of 
protection/deprotection sequences into the synthesis may be necessaiy in order to obtain 
the desired products- The cases in which protecting groups are necessary, and which 
protecting group to use, will be apparent to one skilled in chemical synthesis. 

In the following description of the preparation of compounds of Formula I, 
10 compounds denoted as Formula la through Ik are various subsets of the compounds of 
Formula I. All substituents for compounds of Formula la through Ik and Formulae 1-39 
are as defined above for Formula I except where indicated otherwise. 

Compounds of this invention can exist as one or more stereoisomers. The various 
stereoisomers include enantiomers, diastereomers and geometric isomers. One skilled in 
15 the art wiU appreciate that one stereoisomer may be more active than the others and how 
to separate said stereoisomers. Accordingly, the present invention comprises mixtures, 
individual stereoisomers, and optically active mixtures of compounds of Formula I as 
well as agriculturally suitable salts thereof. 

One skilled in the art wiU recognize that some compounds of Foraiula I can exist in 
20 one or more tautomeric forms. For example, a compound of Formula I wherein R^ is H 
may exist as tautomer la or lb, or both la and lb. The present invmtion comprises all 
tautomeric forms of compoimds of Formula I. 




25 DETAILED DESCRIPTION OF THE INVENTION 

The compounds of Formula I can be prepared as described below in Procedures 1) 
to 5). Procedures 1) to 4) describe syntheses involving construction of the amide ring 
after the fonnation of the aryl moiety. Procedure 5) describes syntheses of the aryl 
moiety with the amide ring already in place. 
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1) Alkylflrio n Procedures 

The compounds of Formula I are prepared by treating compounds of Formula 1 
with an appropriate alkyl transfer reagent in an inert solvent with or without additional 
acidic or basic reagents or otha- reagents (Scheme 1). Suitable solvents are selected 
from the group consisting of polar aprotic solvents such as acetcmitrile, 
dimethylfoimamide or dimethylsulfoxide; ethers such as tetrahydrofuran, 
dimethoxyetfiane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; and halocarbons such as dichloromethane or chloroform. 

Scheme 1 




Methods 1-4 



A — N 

r2 



X= OHorSH 




XsOR^orSR^ 



Method 1: Q-CH=N2 (Q=H or (013)381) 

2 

NH 

Method2: Jl ; Lewis add 

3 

Methods: (R^)3a»' BF4- 

4 

■ 

Method 4: (^h^O^, R^OSOjO; or R^-hal; 
optional base 

(hal=F,Cl,Br,orD 

10 (Q = Cx-C^ alkyl, C1-C5 haloalkyl) 

For example, compounds of Formula I can be prepared by the action of 
diazoalkane reagents of Formula 2 such as diazomethane (Q = H) or 
trimethylsilyldiazomethane (Q = (CH3)3Si) on compounds of dicarbonyl compounds of 
Fonnula 1 (Mediod 1). Use of trimethylsilyldiazomethane requires a protic cosolvent 

15 such as methanol. For examples of these procedures, see C/icm.F/iann.Bw// (1984) 
52, 3759. 



BNSDCX:iD: <WO 9514009A1 I > 



wo 95/14009 



PCTAJS94/09525 



13 

As indicated in Method 2, compounds of Formula I can also be prepared by 
contacting caibonyl compounds of Fonnula 1 with alkyl trichloioacetimidates of Formula 
3 and a Lewis acid catalyst. Suitable Lewis acids include trimethylsilyl triflate and 
tetrafluoroboric acid. The alkyl trichloroacetimidates can be prqpared firom the 
5 appropriate alcohol and trichloroacetonitrile as described in the literature (J. Danklmaier 
and H. Honig, Synth, Commun., (1990), 20, 203). 

Compoimds of Formula I can also be prepared from compounds of Formula 1 by 
treatment with a trialkyloxonium tetrafiuoroborate (i.e., Meerwein*s salt) of Formula 4 
(Method 3). The use of trialkyloxonium salts as powerful alkylating agents is well 
10 known in the art (see U, SchoUkopf, U. Groth, C. Deng, Angew. Chem., Int. Ed. Engl,, 
(1981), 20, 798). 

Other alkylating agents which can convert carbonyl compounds of Fonnula 1 to 
compounds of Fonnula I are dialkyl sulfates such as dimethyl sulfate, haloalkyl sulfonates 
such as methyl trifluoromethanesulfonate, and alky halides such as iodomethane and 

15 propargyl bromide (Method 4). These alkylations can be conducted with or without 
additional base. Appropriate bases include alkali metal alkoxides such as potassium 
i;err-butoxide, inorganic bases such as sodium hydride and potassium carbonate, or 
tertiary amines such as triethylamine, pyridine, l,8-diazabicyclo[5.4.0]undec-7-ene 
(DBU), and triethylenediamine. See R. E. Benson, T. L. Cairns, /. Am. Chem. Soc, 

20 (1948), 70, 21 15 for alkylation examples using agents of this typo. 

Compounds of Fomiula la (compounds of Fonnula 1 wherein G = C, W = O and 
X = OH) can be prepared by condensation of malonates or malonate derivatives of 
Fonnula 5 with an ambidrat nucleo^diile of Fonnula 6 (Scheme 2). The nucleof^es of 
Formula 6 are iV-substimted hydroxylamines (HO-NHR^) and substituted hydrazines 

25 (HN(R^)-NHR^). ETcamples of such nucleophiles are A^-methylhydroxylamine and 

methylhydrazine. The preparation of the malonate esters of Formula 5 can be prepared 
by methods described hereinafter. The esters of Fonnula 5 can also be activated by first 
hydrolj^ing the ester to form the corresponding carboxylic acid, and then converting the 
acid into the acid chloride (T = CI) using thionyl chloride or oxalyl chloride, or into the 

30 acyl imidazole (T = 1-imidazolyl) by treating with 1,1 -caibonyldiimidazole. 
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Scheme 2 



f4 




T T 



T = p(Ci-C4 alkylX <X 1-iiridazDlyl 




A— N 

\ 



r2 



la 



Esters of Fonnula 5a can be prepared from copper (I)-catalyzed reaction of 
malonate esters of Fonnula 7 with substituted iodobenzenes of Fonnula 8 according to 
methods adapted from A. Osuka, T. Kobayashi and H. Suzuki, Synthesis , (1983), 67, 
and illustrated in Scheme 3. 

Scheme 3 




20 




Oil, base 



8 



T I 

Or20 or20 



Sa 



R20 = Ci-q4aIlQrl 



10 Additionally, the malonate esters of Formula Sa can be prepared by treating phenyl 

acetic acid esters of Fonnula 9 with a dialkyl carbonate or alkyl chloroformate in the 
presence of a suitable base such as, but not limited to, sodium metal and sodium hydride 
(Scheme 4). For example, see /. Am. Chem. Soc.^ (1928), 50, 2758. 



BNSDOCID: <WO_9514009A1J_> 



wo 95/14009 



PCTAJS94/09525 



15 

Scheme 4 



r4 



H2C^ 



O 

11 



or 



I 

OR20 



o 
II 




base 



I r 

C»20 or20 



5a 



R20=Ci.C4aIkyl 



Esters of Foimula 9 can be prepared from acid-catalyzed alcoholysis of phenyl 
acetonitriles of Formula 10 or esterifilcation of phenyl acetic acids of Formula 1 1 as 
5 illustrated in Scheme 5 (see Org. Synth., Coll. Vol. I, (1941), 270). 

* 

Scheme 5 




H2C^ 



acid 





add 



H2<^ 



6r20 



I 

OH 



10 



11 



R20 = C|-C;4aIkyl 



Phenyl acetic acid esters of Formula 9a can also be prepared by 
10 copper (I)-catal5rzed condensation of phenyl halides of Formula 12 with compounds of 
Formula 13 as described in EP-A-307,103 and illustrated below in Scheme 6. 
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Schsme 6 




(aBr,D 



H2C^ 



HY> Z 

13 




6r20 



12 



9a 



R20 = Ci-C4aIkyl 

yi « o, s, ochr6 schr6 0^N=0(R^) 

Some esters of Fonnula 9 (Foimula 9b) can also be prepared by forming the 
bridge using conventional nucleophilic substitution chemistry (Scheme 7). Displacement 
of an appropriate leaving group (Lg) in electrophiles of Formula 15 or 16 with a 
nucleophilic ester of Formula 14 affords compounds of Fomiula 9b. A base, for example 
sodium hydride, is used to gmerate the corresponding alkoxide or thioalkoxide of the 
compound of Formula 14. 

Scheme? 




Lg — Z or 
15 



^^^^^ 



H2C^ 



C»20 



OIR^-Z ; 
16 
base 




14 



9b 



10 



15 



R^=Q-Qalkyl 

r21 =oH, SH, CHR^OH. CHR^ 

y2 = O, S, OCHR^, SCHR^, CHR^, CHR% 

Lg = Br, a I, OSO2CH3, OSC>2(4-Me-Ph) 

Some esters of Formula 9 (Fonnula 9e) can also be prepared by forming the 
bridge from substimted hydroxylamine 9d and carbonyl compounds 14a. The 
hydroxylamine 9d is in turn prepared from esters 9c. This method has been described in 
EP-600,835 and illustrated in Scheme 8. 
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9c B = CHR^r 

9d B=CHR6aNH2^Q 
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Scheme 8 

O 

II 

14a 



R20 = Ci^4aIityl 
l^=CHR6ar*=0(R7) 




H2C^ 



6r20 



9e 



10 



2) Displace ment and Conjugate Addition/Elimination Procedures 

Compounds of Formula I can also be prepared by reaction of Formula 17 
compounds with alkali metal alkoxides (RlO-M+) or alkali metal thioalkoxides (R^S-M+) 
in a suitable solvent (Scheme 9). The leaving group Lgl in the amides of Fomiula 17 are 
any group known in the art to undergo a displacement reaction of this type. Examples of 
suitable leaving groups include chlorine, bromine, and sulfonyl and sulfonate groups. 
Examples of suitable inert solvents are dimethylfomiamide or dimethylsulfoxide. 

Scheme 9 




or 



R^Sr M+ 




A — N 
\ 



r2 



A — N 

\ 



r2 
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Lgl = a, Br, -SO2Q, or -OSO2Q 
Q = Ci-C^ alkyl or Ci-C^ haloalkyl 
M = KorNa 



Compounds of Formula 17a can be prepared from compounds of Fomiula lb 
(compounds of Formula 1 wherein X is OH) by reaction with halogenating agents such 
15 as thionyl chloride or phosphorus oxybromide to form the coiresponding 

P-halo-substituted derivatives (Scheme 10). Alternatively, compounds of Fonnula lb 
can be treated with an alkylsolfonyl halide or haloalkylsulfonyl anhydride, such as 
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methane sulfonyl chloride, /7-toluenesulfonyl chloride, and trifluoromethanesulfonyl 
anhydride, to form the corresponding p-alkylsulfonate of Formula 17a. The reaction 
with the sulfonyl halides may be performed in the presence of a suitable base 
(e.g., tnethylamine). 



Scheme 10 



10 




lb 



halogenating agent 

or QS02^al or 
QSO2-O.O2SQ 




1« 



A — N 

\ 



r2 



17a 



Lg2 = a, Br, or-OS<>2Q 

Q = Cj-C^ alkyl or Cx-C^ haloalkyl 

hal=Br,aorF 

As illustrated in Scheme 11, sulfonyl compounds of Formula 17b can be prepared 
by oxidation of the corresponding thio compound of Formula 18 using well-known 
mediods for the oxidation of sulfur (see Schrenk, K. in The Chemistry ofSulphones and 
Sulphoxides; Patai, S. et al., Eds.; Wiley: New York, 1988). Suitable oxidizing reagents 
include meta-chloro-peroxybenzoic acid, hydrogen peroxide and Oxone® (KHSO5). 



Scheme 1 1 




18 



OTodizing agent 




A— N 
\ 



r2 



17b 



Q = Ci-C^ alkyl or Cj-C^ haloaflkyl 

Altematively, halo-compounds of Formula 17c (compounds of Formula 17a 
15 wherein A = N, G = N, and W = O) can be prepared from hydrazides of Formula 19 as 
illustrated in Scheme 12. WhenR^^ = C(=S)S(Ci-C4 alkyl), the diacyl compound of 
Formula 19 is treated with excess thionyl halide, for example excess thionyl chloride. 
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The product fonned first is the ring-closed compound of Foimula 20 which can be 
isolated or converted in situ to the compound of Formula 17c; see P. Molina, A. 
Tdrraga, A. Espinosa, Synthesis^ (1989), 923 for a description of this process. 

Altematively, when R^^ = as defined above, the hydrazide of Formula 19 is 
5 cycUzed with phosgene to foxm the cyclic urea of Fomiula 17c wherein hal = CI. This 
procedure is described in detail in/. Org, Chem,, (1989), 54, 1048. 



Scheme 12 




17c 

halsGUBr,! 



10 The hydrazides of Formula 19 can be prepared as illustrated in Scheme 13. 

Condensation of the isocyanate of Formula 21 with die hydrazine of Formula 
H2NNR2r22 an inen solvent such as tetrahydrofuran affords the hydrazide. 
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Scheme 13 
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r22 » G(s:S)SCi-q4 a!kyl) or 



3) Conjugate Addition/ny rliyflri pn Procedures 

In addition to the methods disclosed above, compounds of Fomiula I wherein 
X = SRl and G = C (Fomiula Ic) can be prepared by treating a ketenedithioacetal of 
Fonnula 22 with an ambident nucleophile of Formula 6 (Scheme 14). The nucleophiles 
of Formula 6 are described above. 



10 



Scheme 14 
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Ketene dithioacetals of Formula 22a can be prepared by condensing phenyl acetic 
acid esters of Fonnula 9 with caibon disulfide in the presence of a suitable base, followed 
by reaction with two equivalents of an R^-halide, such as iodomethane or piopargyl 
bromide (Scheme 15). 



BNSDCX3ID; <WO 9514009A1 I > 



PCT/DS94/09525 



21 

Scheme 15 




l)CS2«base 




^2^^ O 2) 2equiv. Rl-(Br, a I) 

I k T 

0(Ci"C4 zSkyl) SR* CKCj-Q al^O 

9 22a 
Compounds of Foimula la (compounds of Formula 1 wherein A = N, G = N) can 
be prepared by condensation of 7V-amino-ureas of Formula 23 with a carbonylating agent 
of Formula 24 (Scheme 16)- The carbonylating agents of Formula 24 are carbonyl or 
5 thiocarbonyl transfer reagents such as phosgene, thiophosgene, diphosgene 

(aC(=0)0Ca3), trlphosgene (Cl3COC(=0)OCCl3), TV^'-carbonyldiimidazole, 

-thiocarbonyldiimidazole, and l,l'-carbonyldi(l,2,4-tiiazole). Alternatively, the 
compounds of Formula 24 can be alkyl chlorofonnates or dialkyl carbonates. Some of 
these carbonylating reactions may require the addition of a base to effect reaction. 
10 Appropriate bases include alkali metal alkoxides such as potassium /er^-butoxide, 

inorganic bases such as sodiimi hydride and potassium carbonate, or tertiary amines such 
as triethylamine, pyridine, l,8-diazabicyclo[S,4.0]undec-7-ene (DBU), or 
triethylenediamine. Suitable solvents include polar ^qprotic solvents such as acetonitrile, 
dimethylfonnamide, or dimethylsulfoxide; ethers such as tetrahydrofuran, 
15 dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; or halocarbons such as dichloromethane or chloroform. The 
reaction temperature can vary between O^C and 150°C and the reaction time can be from 
1 to 72 hours depending on the choice of base, solvent, temperature, and substrates. 
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q1 and q2 axe indepencteitly 0, 0003, 0(Ci-C4 aUg^l), l-imkiazDlyl, l,2,4-tiia2Dlyl 
X = OHorSH 
Xl= OorS 

//-Amino-ureas of Formula 23 can be prepared as illustrated in Scheme 17. 
Treatment of an aniline of Formula 25 with phosgene, thiophosgene, 

-carbonyldiimidazole, or iV^ -thiocarbonyidiimidazole produces the isocyanate or 
isothiocyanate of Formula 26. A base can be added for reactions with phosgene or 
thiophosgene. Subsequent treatment of the iso(thio)cyanate with an R^-substituted 
hydrazine produces the iV-amino-urea of Formula 23. 

Scheme 17 
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Compounds of Fomiula lb (compounds of Formula 1 wherein A = CR^, G = N, 
and X = O) can be prepared by either method illustrated in Sch^e 18. Ureas of 
Formula 27 are reacted with activated 2-halocarboxylic acid derivatives such as 
2-halocarfooxylic acid chlorides, 2-halocarboxylic acid esters or 2-haloacyl imidazxiles. 
The initial acylation on the aniline nitrogen is followed by an intramolecular displacement 
of the 2-halo group to effect cyclization. Base may be added to accelerate the acylation 
and/or the subsequent cyclization. Suitable bases include triethylamine and sodium 
hydride. Alternatively, Formula lb compounds can be prepared by reaction of Formula 
26 isocyanates with Formula 28a esters. As described above, base may be added to 
accelerate the reaction and subsequent cyclization to Formula lb compounds. 



Scheme 18 
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27 
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R = Cj[-C4 alkyl 



lb 



The ureas of Formula 27 can be prepared by either of the methods illustrated in 
Scheme 19. The anilines of Formula 25 can be contacted with an isocyanate or 
1 5 isothiocyanate of Formula R2n=C=W as described above. Alternatively, an isocyanate 
or isothiocyanate of Formula 26 can be condensed with an amine of Formula R^-NH2 to 
form the urea. The anilines and iso(thio)cyanates of Formulae 25 and 26, respectively, 
are commercially available or prepared by well-known methods. For example, 
isothiocyanates can be prepared by methods described in /. HeterocycL Chem.^ (1990), 
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27, 407. Isocyanales can be prepared as described in March, J. Advanced Organic 
Chemistry; 3rd ed., John Wiley: New York, (1985), pp 944, 1166. 

Scheme 19 
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4) Thionation Procedures 

Compounds of Formula le, compounds of Formula I wherein W = S, can be 
prepared by treating compounds of Fomiula Id (I wherein W = O) with thionating 
reagents such as P2S5 or Lawesson's reagent [2,4.bis(4-methoxyphenyl)-13.dithia-2,4. 
d^ho5phetane-2,4-disulfide] as iUustrated in Scheme 20 (see Bull. Soc. Chim. Belg., 
(1978), 87, 229; and Tetrahedron Lett., (1983), 24, 3815). 



Scheme 20 




or 



Lawesson's leagent 



Id 



X=0R1 orSRl 




15 5) Arvl Moiety Synthesis Procedures 

Compounds of Formula If (compounds of Formula I wherein Y is CHR^O, 
CHR^S, or CHR60-N=CR7) can be prepared by contacting benzyl halides of Fonnula 29 
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with various nucleophiles (Scheme 21). The appropriate alcohol or thiol is treated with a 
base, for example sodium hydride, to fomi the corresponding alkoxide or thioalkoxide 
which acts as the nucleophile. 



Scheme 21 




Benzyl halides of Fomiula 29 can be prepared by radical halog^iation of the 
conesponding alkyl compound (i.e., H instead of halogen in Formula 29), or by acidic 
cleavage of the corresponding methylether (i.e., OMe instead of halogen in Fomiula 29). 

10 Compoimds of Formula I wherein Y is CR^=CR6 and CMR^-CHR^ (Formula Ig 

and Ih, respectively) can be prepared as illustrated in Scheme 22. Tieatment of the 
benzyl halides of Fonmula 29 with tciphenylphosphine or a trialkylphosphite produces the 
corresponding phosphonium salt (Formula 30) or phosphonate (Formula 31), 
resfpectively. Condensation of the phosphorus compound with a base and a carbonyl 

15 compound of Formula Z(R6)C=0 affords the olefin of Formula Ig. 



Scheme 22 
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The olefins of Foimula Ig can be conveited to the saturated compounds of 
Foimula Ih by hydrogenation over a metal catalyst such palladium on carbon as is 
5 well-known in the art (Rylander, Catalytic Hydrogenation in Organic Synthesis^ 
Academic: New York, 1979)- 

Fomiula li alkynes can be prepared by halogenation/dehalogenation of Formula Ig 
olefins using procedures well-known in the art (March, J» Advanced Organic Chemistry^ 
3rd ed., John Wiley: New Yoric, (1985), p 924). Additionally, Fomiula li alkynes can be 
10 prepared by well-known reaction of aromatic halides with alkyne derivatives in the 

presoice of catalysts such as nickel or palladium (see /. Organomet, Chem.^ (1975), 93 
253-257). 

The olefin of Formula Ig can also be prepared by reversing die reactivity of the 
reactants in the Wittig or Homer-Emmons condensation. For example, 2-alkylphenyI 
15 derivatives of Formula 31 can be converted into the corresponding dibromo-compound 
of Formula 33 as illustrated in Scheme 23 (see Synthesis, (1988), 330). The dibromo- 
compound can be hydrolyzed to the carbonyl compound of Fonnula 34, which in turn 
can be condensed with a phosphorus-containing nucleophile of Fonnula 35 or 36 to 
afford the olefin of Fonnula Ig. 

20 
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Scheme 23 
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Qximes of Fonmila Ij (Fonnula I wherein Y is C(R'7)=N-0) can be prepared ftom 
carbonyl compounds of Fonnula 37 by condensation with hydroxylamine, followed by 
O-alkylation with electropfailes of Fonnula Z-(a, Br, or I) (Scheme 24). Alternatively, 
the O-subsdtuted hydroxylamine can be condensed with the carbonyl compound of 
Formula 37 to yield oximes of Formula Ij direcdy. 
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Caifoamates of Formula Ik can be prepared by reacting benzyl alcohols of 
^ Fonnula 38 with isocyanates of Formula 39 (Scheme 25). A base such as triethylamine 

can be added to catalyze the reaction. 

Schmic 25 





V V 

5 38 Ik 

The following Examples are representative of the production of the novel cyclic 
amides of Formula I. NMR Spectra arc reported in ppm downfield from 
tetramethylsilane; s = singlet, d = doublet, t = triplet, dt = doublet of trq>lets, td = triplet 
10 of doublets, m = multqplet 

EXAMPLE 1 

Step A Preparation of Methvl 2-f3-metfioxvpheno7sv>phenvlacetate 

(2-Chlorophenyl)acetic acid (60 g), 3-methoxyphenol (87 g), potassium carbonate 
(97,2 g) and copper (I) chloride (0.6 g) were combined and mechanically stined to give a 

15 thick brown susfpension. The suspension was heated for 4.5 h, then cooled to 70^C and 
10 mL of iV^-dimethylformamide was added. The mixture was poured into ice water 
and acidified with concentrated aqueous HCl. The multure was extracted with diethyl 
ether and the combined extracts were washed with water (4 times) dried (MgS04), 
filtered and concentrated under reduced pressure to provide 122 g of an oil. The crude 

20 material was dissolved in 73 mL of methanol and then 2. 1 mL of concentrated sulfuric 
acid was added. The mixture was heated at reflux for 4 h. The mixture was poured into 
ice water and extracted with diethyl ether. The combined organic phases were washed 
with 10% aqueous NaOH solution (2 times), then water (4 times), then brine. The 
oiganic i)hase was dried (MgS04), filtered and concentrated under reduced pressure to 

25 yield 46.4 g (48%) of the tide material of Step A as a reddish oil. NMR (CDCI3): 5 
6.45-7.4 (m,8H), 3.76 (s,3H), 3.69 (s;JH), 3.62 (s,3H). 

Step B : Preparation of Dimethyl r2-f3-methoxyphenoxy)phenynpropanedioate 

Methyl 2-(3-methoxyphenoxy)phenylacetate (6.81 g) was dissolved in 11 mL of 
dimethyl carbonate and 600 mg of sodium was added. The mixture was heated at reflux 
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for 10 h, Aen cooled The reaction mixture was quenched with water, acidified with 
concentrated aqueous HQ and extracted with dichloromethane. The combined organic 
detracts were dried (MgS04), filtered and .concentrated under reduced pressure to give 
an oil. The desired material was separated from umeacted starting matoial by flash 
5 chiomatography (4: 1 hexane: ethyl acetate as eluant) to yield after concentration, 3.54 g 
(43%) of the title compound of Step B. NMR (CDOs): 5 7 .46 (dd,J=l .5,7.5Hz,lH), 
7.29 (t J=8Hz,lH), 7.2 (m,2H), 6.92 (d,J=8Hz,lH), 6.65 (td, J=1.5,7.5Hz.lH), 6.5 
(m,2H), 5.14 (S,1H), 3.77 (s3H), 3.73 (s,6H). 

Step C : Praparaiion of S-Hvdroxv - 4-r2-(^3-metfaoxvphenoxv)phenvn-2-fnethyl-3(2H)- 

10 isoxazolone 

iV-Metiqrlhydroxylamine hydrochloride (2.79 g) was dissolved in 20 mL of 
methanol at reflux. The solution was cooled and treated with a solution of 3.76 g 
potassium hydroxide in 15 mL of methanol. The prec^itated potassium chloride was 
removed by filtration and a solution of 3 .54 g of dimethyl [2-(3-metfioxyphenoxy )- 

15 jdienyllpropanedioate in 25 mL of methanol was added dropwise. The mixture was 
stirred at room temperature overnight. The reaction mixture was concentrated under 
vacuum to a volume of about 30 mL and acidified with concentrated aqueous HCl, with 
cooling. The solvents were r«noved imder reduced pressure and the residue was 
partitioned between water and dichloromethane. The combined organic phases were 

20 dried (MgS04), filtered and concentrated under reduced pressure to yield 2.95 g (88%) 
of the title compound of Step C. NMR (CDQs): 6 7.2-7.4 (m,3H), 7.12 
(dt^=l,7.5Hz,lH), 6.81 (dJ=8.5Hz,lH), 6.72 (dJ=8Hz,lH), 6.6 (m,2H), 4.43(s,lH), 
3.77 (s,3H), 3.28 (s,3H). 

Step D : Prfparation of 5-Methoxv.4-r2-f3-i riethoxvphenoxv^henvn-2-inethvl-3(2iy 

25 isoxazolone 

5-Hydroxy-4-[2-(3-methoxyphenoxy)phenyl]-2-mediyl-3(2H)-isoxazolone (2.5 g) 

was dissolved in 3 mL of methanol and 15 mL of toluene and cooled in an icetoath. 
Trimethylsilyldiazomeihane (5 mL of a 2.0 M solution in hexane) was added dropwise. 
Gas evolution was observed. The resulting yellow solution was stirred at room 

30 temperature overnight. The solvents were removed under reduced pressure and the 

residue was purified by flash chromatography (1:1 hexane:ethyl acetate as eluant). The 
second during component was coUected to yield 950 mg (36%) of the title compound of 
Step D. 1h NMR (CDOg): 5 7.51 (ddj=l .7, 7.5Hz,lH), 7.27 (dt,J= 1.7, 7.5Hz,lH), 
7.17 (m,2H), 6.97 (ddj=l, 8Hz,lH), 6.5 (m,3H), 3.92 (s,3H), 3.74 (s,3H), 3.33 (s,3H). 

35 EXAMPLE 2 

Step A: Preparation of 1 4BrcHn omethvlV2-iodobenzene 

To a solution of 2-iodobenzyl alcohol (50 g) in dietiiyl ether (500 mL), cooled in 
an ice-water bath, was added dropwise phosphorus tribromide (28 mL). The reaction 
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mixture was chilled in a rdBdgerator for 3.5 h, then quenched by slow addition of 
methanol (50 mL). The mixture was washed with water, then saturated sodium 
bicarbonate, then water (100 mL each). The organic phase was dried (MgS04), filtered 
and concentrated under reduced pressure to a white solid, which was triturated in hexane 
and coUected by filtration to yield 58 g (91 %) of the tide material of Step A as a solid, 
mp 55-57°C. 

SteRB: Preparation of l-Iodo-2-ra-inethvlphP noxvVmethvnh>.nT«.n>. 

Sodium hydride (60% oil dispersion) (7.8 g) was added portionwise to a ice-water 
cooled solution of o-cresol (21.1 g) in tetrahydrofuran (500 mL). The mixture was 
stirred 20 minutes and then l-(bromometfiyl)-2-iodobenzene (58 g) was added. ITie 
mixture was wanned to &y*C for 16 h. Additional sodhim hydride (2 g) was added and 
the reaction mixture heated for an additional 3 h. The reaction mixnire was cooled and 
carefully quenched with water and extracted with ethyl acetate (2 X 250 mL). The 
combined organic extracts were dried (Mg SO4), filtered and concentrated under 
reduced pressure to an oil, which was triturated with cold hexane to provide a solid 
which was coUected by filtration to yield 59.1 g (94%) of the title compound of Step B 
as a white solid, mp 106-108''C. 

S^^^ fteP^rqtjon of Dimethyl r2-rf2.methvlp hmo ^>meriivnp h..nvTTDropanedioate 

To a suspension of sodium hydride (60% oil dispersion) (15.4 g) in 90 mL of 
l,3-dimethyl-3,4,5,6-tetrahydro-2 [lH]-pyrimidinone (DMPU), cooled in an ice-water 
bath, was added drqpwise a solution of dimethyl malonate (44 mL) in DMPU (150 mL). 
The mixture was stirred 20 minutes after the addition was completed, and then 1 -iodo-2- 
[(2-methy^henoxy)methyl]benzene (62.5 g) and cuprous iodide (73.3 g) were added. The 
resulting mixmre was stirred at 100°C for 5 h, then stined at IS^C overnight. The mixture 
was diluted with 1 N. HCl (-150 mL) and extracted with diethyl ether (3 X 400 mL). The 
combined organic extracts were dried (Mg SO4), filtered and concentrated under reduced 
pressure to a semi-solid, which was purified by flash chromatogi^hy on silica gel (5:2 
hexane: ethyl acetate as duant). The major material was collected and concentrated to a 
white solid, which was tdtnrated in hexane and collected by filtration to yield 56.9 g 
(79%) of the title compound of Step C as a white solid, mp 99-103''C. 

Step D: Preparation of 5-Hvdrox v-4-r2-rr2-methvlphennxv)methvnphenvIl-3r2H 
isoxazolone 

To a solution of N-methylhydroxylamine hydrochloride (34.7 g) in methanol 
(120 mL), cooled in an ice-water bath, was added dropwise a solution of potassium 
hydroxide (46.6 g) in methanol (80 mL). After the addition was complete, the mixture 
was stirred 10 minutes. The potassium chloride precipitate was removed by filtration 
and a solution of dimethyl [2-[(2-methylphenoxy)methyl]phenyl]propanedioate (44 g) in 
100 mL of methanol was added to the iV-methyl-hydtoxylamine solution. The mixture 
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was stirred for 3 days and then cooled in an ice-water bath. Concentrated HCL (15 mL) 
was added and the solid was removed by filtration. The solvent was removed under 
vacuum and the residue diluted with --100 mL of water and then extracted with 
dichloromethane (3 X 150 mL), then ethyl acetate (3 X 100 mL). Hie combined organic 
5 extracts were dried (Mg SO4), filtered and concentrated under reduced pressure to yidd 
31.3 g (75%) of the tide compound of Step D as a semi-solid. NMR (DMSO-d6): 5 

7.4 (m,2H), 7.15 (m,2H), 7.10 (m,2H), 6.8 (m,2H), 5.16 (s,2H), 2.9 (s,3H), 2.23 (s,3H). 
StepE: Preparation of 5"Methoxv-2-methvl-4-r2-r(2-methvlphenoxv>methvllphenvlV 

3(2H)-isoxazolone 

10 5-Hydroxy-4-[2-[(2-methylphenoxy)methyl]phenyl]-3(2H)-isoxa2olone (3 1 .3 g) 

was dissolved in 330 mL of 10:1 toluene:metfaanol and cooled in an ice-water bath. 
Trimethylsilyl-diazomethane (-2M in hexane) (55 mL) was added drppwise. Gas 
evolution was observed. The yellow solution was stirred at 25^C for 2 h. The solution 
was diluted with 100 mL of water and extracted with ethyl acetate (4 X 100 mL). The 

15 combined organic extracts were dried (Mg SO4), filtered and concentrated under 

reduced pressure to yield an oil, which was purified by flash chromatography( silica gel; 
1:1 hexane:ethyl acetate as eluant). The second eluting component was collected to yield 
4.35 g (13%) of the tide compound of Step E as a white solid, mp 90-92''C. NMR 
(CDCI3) 57.61(d,lH), 7.35(m,3H), 7.12(m,2H), 6.84(m,2H), 5.12(s,2H), 3.96(s,3H), 

20 3,41(s,3H), 2.24(s, 3H). 

EXAMPLES 

Step A Preparation of l~Methyl~A^~(2~phenoxyphenyl>hvdrazintecarboxamide 

2-Phenoxyaniline (5.57 g) and tiietfaylamine (4.2 mL) were dissolved in 100 mL of 
1,2-dichloroethane. Triphosgene (Cl3COC(=0)OCCl3, 2.97 g) was added and a 
25 precipitate formed. The mixture was heated to reflux and the solid redissolved. After 

5.5 h, the solution was cooled and 1 .6 mL of methyl hydrazine was adcted and a new 
precq)itate formed. The mixture was stirred at room temperature overnight. The solvent 
was removed and the residue was partitioned between ethyl acetate and IN aqueous HQ 
solution. The organic phases were dried (MgS04), filtered, and concentrated under 

30 reduced pressure. The residue was purified by flash chromatogrsphy (1:1 hexane: ethyl 
acetate as eluant). The second-least polar component was collected, the eluant was 
removed under reduced pressure, and the residue was triturated with hexane to afford 
3.86 g (50%) of the tide compound of Step A, m.p. 1 17-1 IP'^C. 

StepB Preparation of 2-Methvl-4-(2-phenoxvphenylV5-thioxo-1.2.4-triazolidin-3-one 
35 A solution of 1.54 g of l-mefliyl-iV-(2-phenoxyphcnyl)hydrazinecaiboxamide in 

50 mL of tetrahydrofiiran, cooled in an ice bath, was treated with 0.46 mL of 
thiophosgene, and then 1.68 mL of triethylamine. A precipitate formed and the mixture 
was stirred at ambient temperature overnight. The precq)itate was removed by filtration 
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and washed with tetrahydrofuran. The combined filtrate and washings were 
concentrated under reduced pressure to afford 1.8 g of an amber glassy oil. The crude 

matoM was used in the next stq) without further purification. ^HNMRCCDas): 5 
6.8-7.4 (m, 9H), 3.57 (s,3H). 

5 StepC Preparation of 2.4-DihvdTo^2.methvl-. 5-(metfavlthio)-4-(2^phenoxvphenvn-3H^1.2.4 

tria2ol"3-one 

A solution of 900 mg of erode 2-methyl-4-(2-phenoxyphenyl>5-thioxo-l,2,4- 
triazolidin-3-one in 50 mL of tetrahydrofuran was treated with 150 mg of sodium 
hydride (60% oil dispersion). After 5 minutes, 0.5 mL of iodomethane was added, and 

10 the mixture was stirred at ambient temperature overnight. The solid was removed by 
filtration and the filtrate concentrated to an oil. The oil was partitioned between ether 
and IN hydrochloric acid solution. The organic phases were dried (MgS04), filtered and 
concentrated under reduced pressure. The residue was triturated in hexane//2-butyl 
chloride to afford 530 mg (56%) of the title compound of Step m.p. IIP-ISO^'C, 

15 EXAMPLE 4 

Step A: Preparation of 2.2-Dimethvl-N>f2-me thvlphenvn hydrazine car hnxflinidft 
o-Tolyl isocyanate (10.0 g) was dissolved in 75 mL toluene under N2. The 
solution was cooled to 5**C and to this was slowly added a solution in toluene of 
1,1-dimetfiylhydrazine (5.7 mL). After addition, the ice-bath was removed and the 

20 resulting slurry allowed to stir an additional 10 minutes. The solid was filtered off rinsing 
successively with hexane, a smaU amount of 20% diethylether/hexane, then hexanes 
again. This afforded 1 1.1 g (77%) of the tide compound of Step A. NMR {CDCL^) 
6 8.1 (bs,lH), 7.94 (d,lH), 7.21-7.15 (m,3H), 6.99 (t,lH), 5.23 (bs,lH), 2.63 (s,6H), 
2.27 (s,3H). 

25 StepB: Preparation of 5-ChlQro 2.4-dihvdro-2-methvl-4-f2>methvlphenvlV3H- 1.2.4- 

triazol-3-one 

To a solution of 11.1 g 2,2-dimethyl-N-(2-methylphenyl) hydrazine carboxamide 

* • 

dissolved in 600 mL methylene chloride under N2 was added 17. 1 g triphosgene. The 
solution was heated at refiilx overnight, cooled, then concentrated under reduced 

30 pressure. The resulting residue was dissolved in ethyl acetate and washed with water, 
then saturated aqueous NaQ. The organic phase was dried (MgS04), filtered, and 
concentrated under reduced pressure. The residue was purified by flash chromatography 
(30-50% ethyl acetate/hexanes as eluent) to afford 8.25 g (64%) of the tide compound of 
Step B. IH NMR (CDCI3) b 7.42-7.30 (m,3H), 7.17 (d,lH), 3.54 (s,3H), 2.22 (s,3H). 

35 Step C: Preparation of 2.4-Dihvdro-5-methoxv-2-methvl-4>(2-methvlphenvlV3H-L2.4> 

triazol-3-one 

8.25 g 5-chloro-2,4-dihydro-2-methyl-4-(2-methylphenyl)-3H-l,2,4-triazol-3-one 
was dissolved in 80 mL 1:1 dimethoxyethane/methanol under N2. 14.0 mL sodium 
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methoxide (30% solution in methanol) was added and the solution was heated at reflux 
for 3 h. The mixture was allowed to cool, diluted with ethyl acetate, washed with water, 
then saturated aqueous NaCl. The combined organic extracts were dried (MgSO^)^ 
filtered, and concentrated under reduced pressure. The residue was purified by flash 
5 chromatography (50-70% ethyl acetate/hexanes as eluent) and triturated with 50% 
diethylether/hexanes to afford 6.7 g of the title compound of Step C (95% pure). 
IH NMR (CDCI3) 6 7.35.7.27 (m,3H), 7.18 (d,lH), 3.94 (s3H), 3.46 (s,3H), 2.22 
(s,3H). 

Pteparation of 4-r2-flBromomethvl>ph envn^2.4-dihvdro>5-methoxv-2-methvl- 
10 3H-1.2.4-triazol-3-one 

To a solution/suspension of 6.7 g 2,4-dihydro-5-methoxy-2-methyl-4-(2- 
methylphenyl)-3H-l,2,4-triazol-3-one dissolved in 95 mL carbon tetrachloride under N2 
was added A^-bromosuccinimide (6.53 g) followed by a catalytic amount of benzoyl 
peroxide. The solution was heated at reflux for 2 h. Another 1.63 g iV-bromosuccinimide 

15 and a catalytic amount of benzoyl peroxide were added and the solution was heated at 

reflux for an hour. After cooling, methylene chloride was added and the organic layer was 
washed successively with water, then 0.1 N sodium thiosulfate solution, then saturated 
aqueous NaCl. The combined organic extracts were dried (MgS04), filtered, and 
concentrated under reduced pressure. The residue was purified by flash chromatography 

20 (3-10% diethylether/inethylene chloride as eluent) to afford 3.12 g of the title compound 
of Step D. IH NMR (CDa3) 5 7.5 (m,lH), 7.44 (m,2H), 7.22 (m,lH), 4.60 (d,lH), 4.36 
(d,lH), 3.96 (s,3H), 3.47 (s3H). 

Step E: Preparation of 2.4>Dihvdro-5-methoxv -2>methvl^r2-rrr(phenvlmethvlene^- 
amineloxvlmethvlTphenvn-^ H- 1 .2.4-triazol>3»Qne 

25 0.40 g 4-[2-(bromomethyl)phenyl]-2,4-dihydro-5-methoxy-2-methyl-3H-l ,2,4- 

triazol-3-one was dissolved in approximately 5 mL iV,A^-dimethylfoimamide under N2 
and to this was added 0.20 g acetophenone oxime, followed by 0.07 g of 60% sodium 
hydride. The solution was allowed to stir 4 h at room temperature then was diluted witii 
ethyl acetate, washed witfi water, then samrated aqueous NaCl. The organic phase was 

30 dried (MgS04), filtered, and concentrated under reduced pressure. The residue was 

purified by flash chromatogr^hy (60% ethyl acetate/hexanes as eluent) to afford 0.38 g 
of the tide compound of Step E. iH NMR (CDCI3) 5 7.6 (m3H), 7.44 (m,2H). 7.35 
(m,3H), 7.25 (m,lH), 5,26 (d,lH), 5.22 (d,lH), 3.88 (s,3H), 3.40 (s,3H), 2.20 (s,3H). 
By the general procedures described herein, or through obvious modifications 

35 thereof, the compound of the Tables 1-26 can be prepared. 

The following abbreviations are used in the Tables which follow. All sdkyl groups 
are the normal isomers unless indicated otherwise. 
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MeOsmethoxy 
Pr = propyl 
CN = cyano 
csscydo 



MeS^methylduo 
Bu = butyl 
Phspbrayl 
NO2 = nitro 




Table 1 

Compounds of Fonnula I wheiein: G = C, W = O, = = H, Y = CH20N=C(CH3), Z = 3-CF3-Ph, 
the floating double bond is attached to G, and 
R^ = Me 
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CF3O 
(c-propyi)O 
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(c-prop3d)S 
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Table 2 

CompouDds of Formula I wherein: G = N, W = O, = r4 = h, Y = CH20N=C(CH3), Z = 3-CF3-Ph, 
the floating double bond is attadied to A, and 
R ^ = Me 
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Table 3 

Compounds of Fonnula I wherein: G = C, W = O, = = H, Y = CH2O, Z = 2-Me-Ph, 



the floating double bond is attached to G, and 
R ^«Me 
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Compounds of Fonnula I wherein: G = N, W = O, = = H, Y = CH2O, Z = 2-Me-Ph, the 
floating double bond is attached to A, and 
R ^ = Me 



2£ 


A 


X 


A 


X 


A 


X 


A 


MeO 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


EtO 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


n-PiO 


N 


n-PiS 


N 


n-PrO 


CH 


n-PrO 


CH 


H2C=CHCH20 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2O=CHCH20 


CH 


H<>CCH20 


N 


HC^CH2S 


N 


H<>CCH20 


CH 


HC=CCH20 


CH 


CF3O 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


(c-propyl)O 


N 


(c-propyl)S 


N 


(c-propyl)0 


CH 


(c-propyl)0 


CH 



X 



MeO 
EtO 



A 
N 
N 



MeS 
EtS 



X 



N 
N 



MeO 
EtO 



A 
CH 
CH 



MeO 
EtO 



A 
CH 
CH 



9514009A1 I > 



wo 95/14009 




PCr/US94/09S25 



n-PrO 


N 


n-PrS 


N 


n-PrO 


CH 


n-PrO 


CH 


H20CHC2J20 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


h<:^ecch20 


N 


HCECCH2S 


N 


HfeCCH20 


CH 


HC=CCH20 


CH 


CF30 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


(c-propyi)0 


N 


(c-prppyl)S 


N 


(c-propyi)0 


CH 


(c-pEopyl)0 


CH 


















2L 


A 


K 


A 


K 


A 




A 


MeO 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


EtO 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


n-PrO 


N 


n-PiS 


N 


n-PrO 


CH 


n-PrO 


CH 


H2C=CHCH20 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=:CHCH20 


CH 


HfeCCH20 


N 


HCSCCH2S 


N 


HC^CCH20 


CH 


HC^0CH2O 


CH 


CF3O 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


(c-propyl)O 


N 


(c-propyl)S 


N 


(c-propjd)0 


CH 


(c-prqyyl)0 


CH 





A 


2C 


A 


2£ 


A 


X 


A 


MeO 


N 


MeS 


N 


MeO 


CH 


MeO 


CH 


EtO 


N 


EtS 


N 


EtO 


CH 


EtO 


CH 


D-PrO 


N 


n-PrS 


N 


n-PrO 


CH 


n-PiO 


CH 


H2C=CHCH20 


N 


H2C=CHCH2S 


N 


H2C=CHCH20 


CH 


H2C=CHCH20 


CH 


HCMXH2O 


N 


HCfeCCH2S 


N 


HCfeCCH20 


CH 


HC^CH20 


CH 


CF3O 


N 


CF3S 


N 


CF3O 


CH 


CF3O 


CH 


(c-propyl)0 


N 


(c-propyl)S 


N 


(c-propyl)O 


CH 


(c-propyl)0 


CH 


















X 


A 


X 


A 




A 




A 


MeO 


CMe 


MeS 


CMe 


MeO 


CEt 


MeO 


CEt 


EtO 


CMe 


EtS 


CMe 


EfO 


CEt 


EtO 


CEt 


n-PiO 


CMe 


n-PrS 


CMe 


n-PiO 


CEt 


n-PrO 


CEt 


H2C=CHCH20 


CMe 


H2C^CHCH2S 


CMe 


H2C=CHCH20 


CEt 


H2C=CHCH20 


CEt 


HCMXH2O 


CMe 


HCWXH2S 


CMe 


HCSCCH2O 


CEt 


HCfeCCH20 


CEt 


CF3O 


CMe 


CF3S 


CMe 


CF3O 


CEt 


CF3O 


CEt 


(c-propyl)0 


CMe 


(c-propyl)S 


CMe 


(c-propyl)O 


CEt 


(c-propyl)0 


CEt 
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Y 


A 


V 


A 




A 


X 


A 


MeO 


CEt 


MeS 


CEt 


MeO 


CMe 


KfeO 


CMe 


EtO 


CEt 


EtS 


CEt 


EtO 


CMe 


EtO 


CMe 


n-PrO 


CEt 


n-PrS 


CEt 


n-PrO 


CMe 


n-PrO 


CMe 


H2C=CHCH20 


CEt 


H2C=CHCH2S 


CEt 


H2C=CHCH20 


CMe 


H2C=CHCH20 


CMe 




CEt 


HOCCH2S 


CEt 


H<>CCH20 


CMe 


H0=CCH20 


CMe 


CF30 


CEt 


CF3S 


CEt 


CF3O 


CMe 


CF3O 


CMe 


(c-propyl)0 


CEt 


(c-prop>i)S 


CEt 


(c-propyl)0 


CMe 


(c-propyl)O 


CMe 



Table 5 

Compounds of Fonnula I wherein: G = C, W = S, = R^* = H, Y = CH20N=C(CH3), Z = 3-CF3-Ph, 
the floating double bond is attached to G, and 
R^ = Me 



X 


A 


X 


A 


2 


A 


2^ 


A 


MeO 


0 


MeS 


0 


MeO 


S 


MeS 


S 


EtO 


0 


EtS 


0 


EtO 


S 


EtS 


S 


n-PrO 


0 


n-PrS 


0 


n-PrO 


S 


n-PrS 


S 


H2CMZHCH2O 


0 


H2C=CHCH2S 


0 


H2C=CHCH20 


S 


H2C=CHCH2S 


S 


HO(XH20 


0 


HOCCH2S 


0 


HCMXH2O 


s 


HOCCH2S 


S 


CF3O 


0 


CF3S 


0 


CF3O 


s 


CF3S 


S 


MeO 


NH 


MeO 


NMe 


MeO 


NEt 


MeS 


NPr 



Compounds of Fonnula I wherein: A = N, G =^ N, W = S, R^ = R-* = H, Y = CH20N=C(Me), Z 
= 3-CF3-Fh, the floating double bond is attached to A, and 

X XX 



MeO 

HC^CCH20 

(c-propyl)O 

H2C=CHCH2S 



EtO 

CF3O 

MeS 

H<:^CH2S 



n-PrO 
OCFoH 
EtS 
CF3S 



H20=CHCH2O 
OCH2CF3 
n-PrS 
(c-piop3d)S 
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Compounds of Formula I wherein: G = C, W = S, = = H, Y = CH2O, Z = 2-Me-Ph, the 
floating double bond is attached to O, and 
R ^ = Me 





A 


Z 


A 


2 


A 




A 


MeO 


0 


MbS 


0 


MeO 


s 


MeS 


S 


£tO 


0 


£tS 


0 


EtO 


S 


£tS 


S 


n-PiO 


0 


n-PrS 


0 


n-PiO 


S 


n-PrS 


S 


H2OMZHCH2O 


0 


H2C=CHCH2S 


0 


H20=CHCH20 


S 


H2C=CHCH2S 


s 


HC^CH20 


0 


HOCCH2S 


0 


HCBCCH2O 


S 


HCECCH2S 


s 


CF3O 


0 


CF3S 


0 


CF3O 


S 


CF3S 


s 


MeO 


NH 


MeO 


NMe 


MeO 


NEt 


MeS 


NPr 



Table 8 

Compounds of Foimuia I wherein: A = N, G = N,W = S,r3 = r4 = h,Y 
floating double bond is attadied to A» and 
R ^ = Me 

X X 2 X 

EtO n-PrO H20=CHCH20 

HfeCCH20 CF3O OCF2H OCH2CF3 

(c-propyl)0 MeS EtS n-PrS 

H2C=:CHCH2S HCMXH2S CF3S (c-propyl)S 



= CH2O, Z = 2-Me-Ph, the 



Table 9 

Compounds of Formula I wterein: G = C,A = W = 0,X = MeO, R^ s Me, Y = CH20N==C(Me), 
Z = 3-CF3-Ph, the floating double bond is attached to G, and 



r3 


R^ 


B3 


R^ 


e3 




3.F 


H 


5.NO2 


H 


3-F 


5-F 


5-F 


H 


6-Me 


H 


3-a 


5-a 




H 


3-Me 


H 


4-Me 


s-a 


4-a 


H 


4-MeO 


H 


3.F 


5.CF3 


5.Br 


H 


5-CF3O 


H 


3-a 


5.NO2 


4-CF3 


H 


5-allyl 


H 


6-CF3O 


H 


5-CN 


H 


4-pn)pargyl 


H 


5-Pr 


H 
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Table 10 

Compoands of Foimula I wheran: A = N, G = N. W = O, X = MeO, = Me, Y = CH20N=C(Me), Z 



3-CF3-Ph» the floating double bmd is attached to A, and 







E3 




e3 


E^ 


3-F 


H 


5-NO2 


H 


3-F 


5-F 


5-F 


H 


6-Me 


H 


s-a 


5-a 




H 


3-Me 


H 


4-Me 


5'CL 


4.a 


H 


4-MeO 


H 


3.F 


5-CF3 


5-Br 


H 


5.C3F3O 


H 


3-a 


5.NO2 


4.CF3 


H 


5-aUyl 


H 


6-CF3O 


H 


5-CN 


H 


4-propargyi 


H 


5-Pr 


H 



Table 11 



Compounds of Fonnula I wherein: A = O, G = C, W = O, X = MeO, = Me, the floating double bond 
is attached to G, and 

R4 
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Table 13 

Compounds ofFdimula I wherein: G = C, W = 0,X = MeO,R^ = Me,R^ = R^ = H,Zs5Ph, 
the floating double bond is attached to G, and 
A = 0 



S 

CH=CH 

0(Me)=CH 

C3I=C(Me) 

C(Mc)=C(Me) 

diiectbond 



X 

CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH(Me)CH(Me) 
CH2O 



CH(Me)0 

OCH2 
OCH(Me) 

CH2S 
CH(Me)S 



Y 

SCH2 

SCH(Me) 

CH20N=CH 

CH20-N=C(Me) 
CH=N-0 



Y 

C(Me)=:N-0 

O.N=CH 

0-N=C(Me) 

CH20C(«=0) 

CHCNfc)OC(=0) 



A = S 



CH=CH 

C(Me)=CH 

CH=C(Me) 

C(MeX:(Me) 

diiectbond 



CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH(Me)CH(Me) 

CH2O 



X 

CH(Me)0 

OCH2 
OCH(Me) 
CH2S 
CH(Me)S 



X 

SCH2 

SCH(Me) 

CH20-N=CH 

CH20-N=C(Me) 

CH=N-0 



C(Me)=N.O 

O-N^CH 

0-N=C(Me) 

CH20C(=0) 

C3EI(Me)0a=0) 



2 

S 

CH=CH 
C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
direct bond 



X 

CH2CH2 

CH(Me)CH2 

CH2CH(Me) 

CH(Me)CH(Me) 

CH2O 

OC 



CH(Me)0 

OC312 

OCH(Me) 

CH2S 

CH(Me)S 



X 
SCH2 
SCH(Me) 
CH20-N=CH 
CH20-N=C(Me) 
CH=N-0 



C(Me)=N-0 

0-N=CH 

C)-N=C(Me) 

CH20C(=0) 

CH(Me)Oa=0) 



Table 14 

Compounds of Formula I wherein: G = N, W = O, X = MeO, = Me, =: = H, Z = Ph, 
the floating double bond is attached to A, and 
A = N 



Y 

S 

CH=CH 
C(Me)=CH 



CH2CH2 

CH(Me)CH2 

CH2CH(Me) 



Y 

CH(Me)0 

OCH2 
OCH(Me) 



Y 

SCH2 

SCH(Me) 

CH20-N=CH 



X 

C(Me)=N-0 

O-N^CH 

0-N=C{Me) 
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CH=C(Me) 
C(Me)=C(Me) 
direct bond 




ai(Me)CH(Me) 
CH2O 



CH2S 
CH(Me)S 
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CH20-N=C(Me) 
CH=N-0 



PCrAJS94/09525 



CH2C)C(=0) 
CH(Me)OC(=0) 



s 

C(Me)=CH 
CH=C(Me) 
C(Me)=C(Me) 
diiectbond 



CH2CH2 

C3H(Me)CH2 
CH2CH(Me) 
CH(Me)CH{Me) 
CH2O 



CH(Me)0 

OCH2 
OCH(Me) 
CH2S 
CH(Me)S 



SCH2 
SCH(Me) 
CH20.N=CH 
.CH20-N=C(Me) 
CH=N-0 



X 

C(Me>^.0 

(>-N=C3I 

0-N=C(Me) 

C3J20C(=0) 

CH(Me)C)C(=0) 



X 

s 

CH=CH 

C(Me)=CH 

CH=C(Me) 

C(Me)=C{Me) 

diiectbond 



Y 

CH2CH2 

CH(Me)CH2 

CH2Q^(Me) 

CH(Me)CH(Me) 

C2i20 

cm: 



X 

CH(Me)0 

OCH2 
OCH(Me) 

CH2S 
CH(Me)S 



X 

SCH2 
SCH(Me) 

CH20-N=CH 

CH20-N=C(Me) 

CH=N-0 



X 

C(Me)=N-0 

O.N«CH 

0-N=C(Me) 

CH20C(=0) 

CH(Me)OC(«0) 



Compounds of Fonnula I wh^ein: G 
double bond is attached to G, and 

Y = 0 , A=rO 



Table 15 

C, W = O, X = MeO, = Me, = = H, the floating 



z 


Z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PfaO-2-pyiidinyl 


PhO(CH2)3 


PhCH=OiCH2 


PhOCCH2 


(c-prq>yl)CH2 


2-Br-Ph 


2-Me-Ph 


2.Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F-Ph 


2-a-Ph 


6-PhO-4-pytimidinyl 


2,4^a-Ph 


2-Me^Cl-Ph 


2,4,6-tria-Ph 


4-EtO-2-pyiimidinyl 


2-CF3-Ph 


4.Ph-Ph 


3>PhO-Ph 


3-(4-pyiimidinyioxy)-Ph 


2-I.Ph 


3-(2-a-PhO)-Ph 


3-(2-Et-PhO>Ph 


4-(2.thietQrl)Pb 


c-hexyl 


3,5-dia-Ph 


6-Ph-2-pyiidinyl 


3-(2-pyridinyloxy)Ph 


4.N02-Ph 


3,5-diCF3.Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH2CH2 


2-MeO-Ph 


3-tfaienyloxy-Ph 


4-(3-a-2-pyridinyloxy)-Ph 


(2-CN.Ph)CH2 


2,6-diMeO-Ph 


3-(4-CF3-PhO)-Ph 


4-(PhO)-c-hexyl 
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CF^iCHo 


3-f2-CN-PhOVPh 




2^MeS-»Pb 


5-PhO.^.nvriHinvl 




i-Bu 




^Ph 0.'7-nvn#itn v1 


2.CF3a-Ph 


3-CFaO-Ph 


ir7<>* ^ v_n^ rn /fj n« r1 

ij»v-x^3-i>j/yiiuinyi 


4-Me-Pl) 


4-Br-Ph 


^•PhO.^.*«wn/14»nr1 

v**i*v/»j»pyiiainyi 


4-a-Ph 


3-Et-Ph 


^^nvriffii iHinvl 


3-Me-Pfa 


4-Et-Ph 




3-CF3-Ph 


4-MeO-Ph 


**-jyicv^-x-py 1 uiiiainyi 


3-a-2-Me-Ph 


4-t-Bu-Ph 


*f*lVJC^ibi^pyi]IIllQinYl 


3-t-Bn-Ph 




o-Meu-4-pynniiainyl 


3-N02-Ph 


4-N02-Ph 


2-Fh-4-thiazoiyl 


3-F.Ph 


4-F-Ph 


3-MeO-6-pyridaziDyl 


4-Cp3-Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3,4-dia-Ph 


3,4-diMe-Ph 


2^-diMe.3.thienyl 


3,4-diCF3-Ph 


34-diMe-Ph 


3-OCF2H-Ph 


3-.EtO-Ph 


3-MeS-Ph 


4-OCF2H-Ph 



5- PhO-2-pyriinidinyl 

6- (2.N02-PbO)-4-pyriiiiidinyl 
6-(2-a.PbO)-4-pyriinidinyl 
6-(2-CF3-PhOM-pyxiinidmyl 
4,6-diMeO-2-pyrimidinyl 
4,6-diMe-2-pyrimi(iuiyl 
6-CF3-4-pyriinidiiiyl 
4.CF3-2i)yridiiiyI 

4- CF3-2-py]imiduiyi 

2- pyridinyl 
6-CF3-2-pyraziDyl 

5- CF3-3-pyiidiityI 

3- MeO-2-^yiiduiyl 

5- CN-2-pyridiDyl 

6- Me-2-pyiidinyl 



YgCH 2Q A = 0 
Z 

hexyl 

PhO(CH2)3 
2-Br.Pfa 

2.CN-Ph 

2,4-dia.Ph 

2-CF3.Ph 

2-I-Pb 

c-hexyl 

4-N02-Ph 

PhCH2CH2 
(2-CN-Ph)CH2 
CF3CH2 
2-MeS-Ph 

1- Bu 

2- CF30-Ph 
4-Me-Ph 
4-a.Ph 

3- Me-Ph 
3-C3'3-Ph 



Z 

4-octeii3i 

PhCH==CHCH2 
2-Me-Ph 
2-RPh 

2- Me-4-a.Pb 

4- Ph<Ph 

3- (2-a-PhO>.ph 

3,5-diCl-Ph 
34-diCF3-Ph 
2.MeO.Ph 
2,6.diMeO-Ph 
3-(2-CN-PhO).Ph 

5- PhO-3-pyridinyl 

6- Me-2-pyndmy] 

3- CF30.Ph 

4- Br.Ph 

3- Et-Pfa 

4- Et-Ph 
4-MeO-Ph 



Z 

3-pentyityl 

PhCsCCH2 
2-£t-Ph 

2- a-Ph 
2,4,6-tria.Ph 

3- PhO-Ph 
3-(2-Et.PhO)-Ph 
6-Ph-2-pyriduiyl 
6-PhO-4-pyridinyl 
3-thienyloxy-Ph 
3-(4-CF3-PhO)-Ph 

3- (2^Me.PhO).Ph 

5- Ph0.2-pyridinyl 

6- PhO-2-pyridiDyI 
6-CF3-2^yiidmyl 
6-Ph0.3-pyridiayl 
2-pyrimiduiy] 

4- pyriinidmyl 
4-MeO-2-pyriiiudinyl 



4.PhO-2-pyiidinyl 
(c-propyI)CH2 

6-(2-CN-PhO)-4-pyiimidinyl 

6-PhO-4-p3ncimidiiiyl 

4-EtO-2-pyninidiiiyl 

3- (4-pyrimidinyloxy)-Ph 

4- (2-thienyl)Ph 

3- (2-pyndinyloxy)Ph 
3'-pyii€imyl 

4- (3-a-2-pyridinyloxy).Pfa 

4- (PhO)-c-hexyl 

5- PhO-2-pyriiiiidinyl 

6- (2.N02-PhO)-4-pyiimidinyl 
6-(2-a-PhO>4-pyiiinidinyl 
6-(2.CF3-PhO)^pyniiiiduiyl 
4,6-diMeO-2-pyninidinyl 
4,6-diMe-2-pyTiinidinyI 
6-CF3-4-pyrimidiiiyl 
4-CF3-2.pyiidinyl 
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3-a-i-Me-Ph 


4-t-Bu-Pb 


4-Me*2-pyxiinidinyl 


4*CF3-2-pyrimidiiiyl 


3-t-Bu-Pfa 


4.CN-Ph 


6-MeO-4-pyriinidinyl 


2-pyiidinyl 






z-i^o-^uuazoiyi 


o-\jr'3-z-pytazinyi 


3-F-Ph 




3-MeO-6-pyiidazinyl 


5-C!F3-3-pyridinyl 


4.CF3-Ph 


3-Pb-Ph 


5-Me-2^fiiranyl 


3-MeO-2-pyiidinyl 


3.4-dia-Ph 


3,4-diMe-Ph 


2^-diMe-3-thieDyl 


S-CN-2-pyridinyl 


3,4-dia'3-Ph 


33-diMe-Ph 


3-OCF2H-R1 


6-Me>2^pyiidinyI 


3.EtOPh 


3>MeS-Ph 


4-OCF2H-Ph 




Y = 0. A = NMe 








Z 


Z 


Z 


Z 


hexyl 


4-octeoyl 


3-peDtyiiyl 


4-PhO-2-pyridmyl 


PhO(CH2)3 


PhCH=CHCH2 


PhOCCH2 


(c-propyl)CH2 


2-Br.Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-CN-PhO)-4-pyrimidinyl 


2-CN-Ph 


2-F.Ph 


2-a-Pfa 


6-PhO-4>pyiiin]dmyl 


2,4Kiia-Ph 


2^Me^a-Ph 


2,4,6-tria-Ph 


4-EtO-2-pyiiinidmyl 


2^CF3.Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4.pyiimidinyioxy)-I% 


2-I-Ph 


3-{2-a.PhO)-Ph 


3-{2^Et-PhO)-Ph 


4-(2-thieiiyl)Ph 


ohexyl 


3,5-dia.Pfa 


6-Ph-2-pyiidmyl 


3-(2^pyiidiiiyloxy)Ph 


4-NO2-PI1 


3^-<liCF3-Ph 


6-niO-4-pyiidmyl 


3-pyridinyl 


PhCH2CH2 


2-MeO-Ph 


3-tbienyloxy«Ph 


4-(3-a-2-pyridmyloxy)-Ph 


(2.CN.Ph)CH2 


2,6-diMeO-Ph 


3-(4-C3F3-PhO>Ph 


4-(PhO)-c-hexyl 


CaF3CH2 


3-(2.CN-PhO)-Ph 


3-(2-Me-PhO>-Ph 


5-PhO-2-pyxinudix]yl 


2-MeS-Ph 


5-PhO-3-pyiidinyl 


5-Ph02-pyiidiDyl 


6-(2-N02-PhO)-4-pyiiiiiidinyl 


i-Bu 


6-Me-2-pyridmyl 


6-PhO-2-pyridinyI 


6-(2-a-PhO)-4-pyriniidinyl 


2-CF30-Ph 


3-CF30-Ph 


6-CF3-2-pyridmyl 


6-(2-CF3-MiO)-4-pyiimidanyl 


4-Me-Ph 


4.Br-Ph 


6-PhO-3-pyiidinyl 


4,6-diMeO-2-pyiimidiDyl 


4-a.Ph 


3-Et.Ph 


2-pyzimiduiyl 


4,6-diMe-2^pyiiiiiidinyl 


3-Me-Ph 


4-Et-Ph 


4-pyiiinidinyl 


6-CF3-4-pyriinidiriyl 


3-CF3-Ph 


4-MeO-Ph 


4-MeO-2-pyiimidinyl 


4-CF3-2-pyiidmyl 


3-a-2.Me-Ph 


4-t.Bu-Ph 


4-Me-2-p)aiinidinyl 


4-CF3-2-pyiiinidinyl 


3-l-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyiiniidiiiy] 


2-pyridinyl 


3-N02-Ph 


4-N02-Ph 


2-Ph-4-tbiazoiyl 


6-CF3-2-pynizinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyiidaziDyl 


5-CF3-3-pyridinyl 


4.C3F3-Ph 


3-Pli-Ph 


5-Me-2-fiiiaDyl 


3-Me0^2-pyiidinyl 


3,4-ciia.Ph 


3,4-diMe-Ph 


23-diMe-3-thieiiyi 


5-CN-2-py]idmyi 


3,4-diCF3-Ph 


3,5-diMe-Pb 


3-OCF2H-Ph 


6-Me-2-pyiidinyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF2H-Ph 
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Y = CH20 . A = NMe 



z 


Z 


Z 


2 




1 4-occeayl 


1 3-pentynyl 


4-PbO-2-iiyiidiiiyl 


PhO(C3i2)3 


PhCH=CHCH2 


PhfeCC3i2 


(c-piopyl)CH2 


2-Br-Ph 


2-Me.Ph 


2-Et.Ph 


6-(2"CN-PhO)-4-pyiimidinyl 


2-CN-Ph 


2-F.Ph 


2-a.Ph 


6-FhO-4-pyiimidiiiyl 


2,4-did-Pb 


2-Me-4-a-Ph 


2,4,6-tria-Ph 


4*£tO-2^pynmi(iinyl 


2-CF3.Ph 


4.Ph-Ph 


3-PhO-Ph 


3-(4-pyiiinidinyloxy)-Ph 


2-I-Ph 


3-(2-a-PhO>Ph 


3-(2-Et-PhO).Ph 


4.(2-diienyl)Ph 


1 ohexyl 


3,5-dia-Ph 


6-Ph-2-pyridinyl 


3-(2-pyzidinyloxy)Ph 


4-N02-Ph 


3^diCF3-Ph 


6-PhO-4-pyiidinyl 


3-pyridinyl 


PhCH2CH2 


2-MeO-Ph 


3-tiiieiiyIoxy-Ph 


4-(3-a-2^pyridmyloxy)-Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Ph 


3-(4-CF^-PhO>Ph 


4-(PhO>c-hexyl 


CF3CH2 


3-(2-CN-PhO)-Ph 


3-(2-Me.PhO)-Ph 


5-PhO-2-pyrimidinyl 


2-MeS-Pb 


5-PhO-3-pyridmyl 


5-PhO-2-pyridiiiyl 


6-(2-NO'7-PhO)-4-Dvrimidinvl 


i-Bu 


6-Me-2-pyndinyl 


6-PhO-2-pyndinyI 


6-(2-C3-PbO)-4-pvximiduiyl 


2-.CF30-Ph 


3-CF30-Ph 1 


6-CF^-2-pyridmyl 


6-(2-OFa-PhO)-4-Dyrimidinvl 


4-Me-Ph 


4-Br-Fh 


6-PhO-3-pyridinyl 


4,6-diMeO-2-pyriinidmyl 


4-a-Ph 


3-Et.Ph 


2-pyrimidinyl 


4,6-diMe-2-pynmidiiiyl 


3-Me-Ph 


4-Et-Ph 


4-pynmidiDyI 


6-CF^"4-pyriiiiiduiyI 


3.CF3-Ph 


4-MeO-Ph 


4-MeO-2-pyriiiiidmyl 1 


4-CFa- 2-0 vridinvl 


3-a-2-Me-Ph 


4-t-Bu-Ph 


4-Me-2-pyiiinidinyl 


4-CF3-2-pytimi(inyl 


3-t-Bu-Pfa 


4-CN-Ph 


6-MeO-4-pyiiinidiiiyl 1 


2-pyndiiiyl 


3-N02-Ph 


4-N02-Ph 


2.Ph-4-tfaiazoiyl 


6-CF3-2-pyrazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-py]idaziz]yl 1 


5-CF3-3-pyiidin3d 


4.CF3-Ph 


3-Ph-Ph 


5-Me-2-furanyl 


3-MeO-2-pyri(iuiyl 


3,4.dia-Pfa 


3,4.diMe.Ph 


2,5-diMe-3-thienyl 


5-CN-2-pyridinyl 


3,4-diCF3-Ph 


3,5-diMe-Ph 


3-OCF2H-Ph 


6-Me-2-pyiidiiiyl 


1 3-EtO-Ph 1 


3-MeS-Ph 1 


4-OCF2H.Ph j 





Table 16 

Compounds of Formula I wherein: A = O, G = C, W = O, X = MeO, ^ Me» = r4 h, the 
floating double bond is attached to G, and 
Y g CH20N=CfCH 3>, 

z z z z 



hexyl 

PhO(CH2)3 



4-octeDy1 
PhCH=CHCH2 



3-'pentynyl 
PhOCX3l2 



4-PhO-2-pyridinyl 
(c-prcpyi)CH2 
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2-Br-Ph 


2-Me.Ph 


2.Bt.Pb 


6-(2-a^-PhO)-4-pyrimidii!yl 


2-C!N-Ph 


2-I^Ph 


2-a-Ph 


6-FhQ4-pyiimidiayl 


2»4-dia-Ph 


2-Me^a-Ph 


2A6-tria-Ph 


4-£tO-2-pyiiinidmyl 


2-CF3-Ph 


4-Ph-Ph 


3-PhO-Ph 


3K4-pyijmidiii3do!xy>Ph 


2-I-Ph 


3-(2.a-PliO>Pb 


3-(2.Et-PhO)-Ph 


4-(2-thirayi)Pfa 


c-hexyl 


3^-dia.Ph 


6-Ph-2-pyridiiiyl 


3-(2-pyridinyloxy)Ph 


4-N02-Ph 


34-diCF3-Ph 


6-PhO-4-pyridinyl 


3-pyridinyl 


PhCH2CH2 


2-MeOPh 


3-tbienyloxy-Ri 


4<3-a.2-pyiidiiQrloxy>Ph 


(2-CN-Ph)CH2 


2,6-diMeO-Pli 


3-(4-CF3-PhO)-Ph 


4-(PhO>-c-hexyl 


CF3CH2 


3-(2-CN-PhO)-Ph 


3-(2^Me-PhO)-Pfa 


5-PhO-2-pyiimidinyl 


2-MeS-Ph 


5-PhO-3-pyridmyl 


5-PhO-2-pyridinyl 


6-(2-N02-PhO)-4-pyriimdiityl 


i-Bu 


6-Me-2-pyridinyl 


6-PhO-2-pyridinyl 


6-(2-a-PhO)-4-pyxiraidinyl 


2-CFqO-Ph 


3-CFaO-Ph 


6-CF3-2-pyiidmyl 


6-(2-CF3-PhO>4-pyiimidinyl 


4-Me-Ph 


4-Br-Ph 


6-PhO-3-pyridmyl 


4,6-diMeO-2-pyxunidiiiyl 


4-a-Ph 


3-Et-Ph 


2.pyiimidixiyl 


4»6-diMe'2-pynmiciinyl 


3-Me.Ph 


4.Et-Ph 


4-pynmidinyl 


6-CF3-4-pyriniidinyl 


3-CFa.Ph 


4.MeO-Pb 


4-MeO-2-pyiiinidinyl 


4-CF3-2-pyridiiiyl 


3.a-2-Me-Ph 


4-t-Bu-Ph 


4-Me-2-pyiiinidiiiyl 


4-CF3-2-pyiiinidiiiyl 


3-t-Bu-Ph 


4.CN-Ph 


6-MeO-4-pyiiini<iinyl 


2-pyiidiiiyl 


3-N02-Ph 


4-N02-Ph 


2-Pb-4-thiazolyl 


6-CF3-2-pyrazinyl 


3-F-Ph 


4.F-Ph 


3-MeO-6-pyridazkQrl 


5-CF3-3-pyiidinyl 


4-C3'3-Ph 


3-Pli-Ph 


5-Me-2-fiiianyl 

• 


3-MeO-2-pyiidinyl 


3,4^a-Ph 


3,4-diMe.Ph 


2^-diMe-3-tbienyl 


5-CN-24>yridinyl 


3,4-diCF3-Ph 


3,5-diMe-Ph 


3.0CF2H-Ph 


6-Me-2-pyndiayl 


3-EtOPh 


3-MeS-Ph 


4.0CF2H-Ph 





TaWe 17 

Compoonds of Fonnula I wherein: A = NMe, G = C, W = O, X = MeO, = Me, r3 = r4 = H, 
the floating double bond is attaciied to G, and 
Y = CH20N=Cf CH 3). 



z 


Z 


Z 


Z 


hexyl 


4-octenyl 


3-pentynyl 


4-PhO-2-pyridmyl 


PhO(CH2)3 


PliCH=CHCH2 


PhOCCH2 


(c-prq)yl)CH2 


2-Br-Ph 


2-Me-Ph 


2.Et-Ph 


6-(2-CN-PhO>4-pyiimidinyl 


2-CN.Ph 


2-F-Ph 


2.a-Ph 


6-PhO-4-pyrimidinyl 


2,4-dia-Ph 


2-Me-4.a-Ph 


2,4,6-tria-Ph 


4-EtO-2^pyn]iiidiiiyl 


2-CF3-PI1 


4-Ph-Ph 


3-PhO-Ph 


3K4-pyr!niidinyloxy>-Ph 


2-I-Ph 


3-(2-a-PhO).Ph 


3-(2-Et.PhO)-Ph 


4.(2.tliieiiyl)Ph 
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Q < Aif^ PK 


o-rn-z-pyncmiyi 


3-(2-pynainyloxy)Fn 






o-i'DLi<>4-pynciinyi 


3-pyridiiiyl 






;>-iaienyioxy«>Fa 


4-(3-Q-2-pynainyloxy)-Pb 




ZjO-dlMeU-FH 


3-(4-CF3-PnO)-Ph 


4-(PhO)-o-hexyl 








S-PnO-Z-pynmidiziyl 




D-i'nij-^-pjTCUiiiiyi 


D-rou-z-pyndiDyX 


o-(2-N02-PoO>4-pynmidinyl 




0-A^iC'^''P3rIlQIIiyi 


o-'iriii/-/-pynuinyi 


o-(Z"0-PnO)-4-pyiiimainyl 






o-urj-z-pyndSnyl 


o-(2-CF3-PhO>4-pynmidinyl 




>t_P«._T»t» 


o-iTi\/-j-pyxiuiiiyi 


4,0K]iMeO-2-pyi]imainyl 


4-Cl-Ph 




^'pyiiiniciinyi 


4,6-diMe»2-pynniidinyl 


3-Me-Ph 




*r-pyiiiiiiciinyi 


6-CF3-4-pyiiinidinyl 


J- v^r Li 


A.M^ri.Ph 
*f-ivicv^-iril 


^-jwiec'-z-pyiiiiucnDyi 


4-Cr3-2^pyndinyl 




A t P» Pti 


4-Me-2-p)rciini<iiDyl 


4-CF3-2-pyiiinidinyl 


3-t-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyrimidinyl 


2-pyiidinyl 


3-N02-PII 


4-N02-Ph 


2-Ph-4>thiazolyl 


6-CF3-2-pyfazinyl 


3-F-Ph 


4-F-Ph 


3-MeO-6-pyiidazinyl 


5-CF3-3-pyiidiiiyI 


4-CF3-Ph 


3-Ph.ph 


5-Me-2-furanyl 


3-MeO*2-py]iduiyl 


3,4-dia.Ph 


3,4-diMe-Ph 


2,5-diMe-3-thieiiyl 


5-CN.2-pyridinyl 


3,4-diCF3-Ph 


3^-diM6-Ph 

r' 


3-OCF2H.Ph 


6-M6-2-pyzidioyl 


3-EtO-Ph 


3-MeS-Ph 


4-OCF2H-Ph 





Table 18 

Compounds of Fonnula I wheiein: A = N, G = N, W = O, X = MeO, = Me, r3 = r4 ar H, the 
flowing doable bond is attached to A, and 
Y 1= CHgON^crCHgV 



z 


2 


Z 


Z 


texyl 


4-octenyl 


3«pentynyl 


4-PbO-2-pyridinyl 


PhO(CH2)3 


PhCH=CHCH2 


PhC^CX3i2 


(c-propyl)CH2 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


6-(2-a^-PbO)-4-pyrimidinyl 


2-CN-Pb 


2-F-Ph 


2-a-Pb 


6-PbO-4-pyriinidinyl 


2.4-dia-Ph 


2-Me.4-a-Ph 


2,4,6.tria-Pb 


4-EtO-2-pyriiniclinyI 


2-CF3-Ph 


4-Ph-Ph 


3-PhO-Ph 


3-(4-pyriinidinyloxy)-Pfa 


2-I-Ph 


3-(2-a.PhO)-Ph 


3-(2-Et-PhO).pb 


4-(2"thienyl)Pb 


c-bexyl 


3,5-dia-Ph 


6-Pb-2-pyridinyl 


3-(2-pyridinyloxy)Pb 


4-N02-Ph 


3^.diCF3.Ph 


6-PbO-4-pyiidinyl 


3-pyridinyl 


PhCH2C3i2 


2-MeO-Pb 


3-tbienyloxy-Pb 


4-(3-a.2-pyridinyioxy).Ph 


(2.CN-Ph)CH2 


2,6-diMeO-Pb 


3-(4-CF3-PhO)-Pb 


4-(PbO)-c-bexyl 


CF3CH2 


3-(2-CN-PhO)-Ph 


3-(2-Me-PbO)-Pb 


S-PbO-2-pyriiiiidinyl 
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S-PhO-^-ovridinvl 


5-PhO-2-Dvridii]vl 


V^V*^l^ V^2^* *lx^^"*T*"l/jrlimuuHlljrl. 




A_K4^p* 9 .n vfi Hi n v1 


6-Phn.2.nvridtnv1 

11 Ar*LF jr 1 lUUl 1 


V vA^Va«i~A ij\-/,^~*T*yyiiiii imiiyi 






6-CTFo-2-nvridinvl 

\/^V^J. T 1 J ^ r If * Y ll 


6-r2-C77o -PhO V>4-nvri mirfinvl 




4-Br-Ph 


&PtiO-'^-Tivrif1inv1 


*T9V~UUTXwv/**A>*^jrXllUlUUljrl 


4-CI-Ph 


3-Et-Ph 


2»Dvriiniclinvl 


4 ^v-dih/fe*2^nvriniitf]ifiv1 




4-Et-Ph 


4-f)vriinidinvl 


6-C_iHi -4-nviimidin vl 


VCFo-Ph 


4-MeO-Ph 




"a ~ jr A lijlll jr 1 


3-Cl-2-Me-Ph 


4-t-Bn-Ph 




4*^370 •2p-nvfiftiidinv1 


3-t-Bii-Ph 


4-CN-Ph 


6-MeO-4-p3rriimdmyl 


2-pyiidmyl 


3-N02-Ph 


4-N02-Pb 


2-Ph-4.thiazolyl 


6-CF3-2r-pyrazinyl 








•J" 3 ^ pynuHiyi 








3-Meu-z-p3raainyl 






z»i>'CuAi.e-^->Uiienyx 


3-(JTs -z-pyndiDyl 






^ or^y^^M Ph 

D^\J\^r 2«"* D 


o-iiie-z-p3^oinyi 






r2****" 




Y = CHoS. 








2 




Zt 


rr 

z 


hexyl 


4-octenyl 


3-pentyiiyl 


4-PnO-2-pyndinyl 




l'OI^±i^v^rlU«rl2 




(c*propyl)CH2 








o-iZ*U'is-i'iiv> ^-4*p3fniiiicitiiyi 




O "P PK 


0 n Ph 


o-Jriic^-4-pyxiiiiiciinyi 






A 4^<tr%C*i PK 

z,4,o-inv«i-Jrii 


4-jctLi-z->p3rnniiainyi 






"^-PhOuPH 
^•JrDV/"Jrll 


^■^*fr-pynniiainyioxy 








*H^Z-lDlCDyi^rli 






iE_l^h 0_nwi^fl*Mr1 

o-ir D- ^'pyiiuiDy 1 


^v-^-pynoiiiyioxy ^x^d 






v"x iiv/"*r»jjyii\iiiiyi 


i^-pynamyi 

• 




O K/TAn Pfi 


^ frhi r1 w r kjl\ 

.^-uuenyiuxy-jrD 


•^1-^^*- v-i-Zr-pyncnnyioxy ^I'o 


z''? nsi PK\m^ 

V,^- v-'IN -I'D ^\J12 




j-^*f -v-r 3 -Jr n v/- jr n 








^ \ ♦'"IVXC"** 11 V//^* 11 


■i^'A 11^^ A>*pyijuiiiuuiyx 




11 v~ ^"J^jrllvUAIj' A 


S-PhO-2-nvTidinvl 

IJ V/ Ar~L/jrllUlllj^l 


v\ A.-!^ v/2 *• /-***j/yiiniiuioyji 


1-Bu 


o-Me-2»pynainyI 


o-PnO- 2-pynainyl 


o-(2-CI-PhO>^-pyiiniidinyl 


2-CF30Ph 


3-C3F30Ph 


6-CF3-2-pyiidmyl 


6-(2-CF3-PhO)-4-pyiiinidinyl 


4.Me-Ph 


4-Br-Ph 


6-PhO-3-pyridioyl 


4,6-diMeO-2'-pyiiinidinyi 


4-a-Ph 


3-Et-Ph 


2-pyxiiiiidinyl 


4,6-diMe-2-pyiunidiiiyl 


3-Me-Ph 


4-Et-Ph 


4-pyriiniduiyl 


6-CF3-4-py]imidiDyl 


3-CF3-Ph 


4-MeO-Ph 


4-MeO-2-pyiiiiiiduiyl 


4-CF3-2-pyridinyl 


3-a-2-Me-Ph 


4-t-Bu-Ph 


4-Me-2-pyninidittyI 


4-C!F3-2-pyiimidinyl 
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3-t-Bu-Ph 


4-CN-Ph 


6-MeO-4-pyxiiiiiADyl 


2-pyiidin3i 


3.N02-Ph 


4.N02-Ph 


2»Ph-4-thiazoiyl 


6-CF3-2-pyiazinyl 


3-F-Ph 


4.F.Ph 


3-MeO'-6->pyiidaziayl 


5-CF3-3-pyridinyl 


4-CF3-Ph 


3-Ph-Ph 


5-Me-2-foranyl 


3-MeO-2-pyiidinyl 


3,4-dia-Ph 


3,4-diMe-Pfa 


2,5-diMe-3-duenyi 


S-CN-2^yiidmyl 


3,4.diCF3.Ph 


3^-diMe-Ph 


3-OCF2H-Ph 


6-Me-2-pyiidinyl 


3-EtOPh 


3-MeS-Ph 


4-OCF2H-Ph 





Compounds of Fomula I wherein: A = N, G = N, W = O, X = MeO, = Me, r3 = r4 = H. the 
floating doable bond is attached to A, and 
Y = CH20N:=Cfm. 

Z Z Z 



2-Me-Ph 
4-a-Ph 



3- Me.Ph 

4- CF3-Ph 



3-C!F3-Ph 
2,5-diMe-Ph 



Z 

3-a-Ph 
3,5-dia.Ph 



Ta We 2 0 

Compounds of Fomiula I wherein: A = N, G = N, W = O, X = MeO, Z = 3-CF3-Ph, = Me, R^ 
= r4 = H, the floating double bond is attached to A, and 

Y = qH 2QN= C (R'^l 

r2 R^ b2 



CF3 

a 



OCH2CF3 

MeO 



fit 
EtO 



n-Pr 
MeS 
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Compounds of Fonnula I wherein: A = O, G = C, W = O, X = MeO, R^ = R^ = H, Y = 
CH20N=C(R'^), the floating double bond is attached to G, and 













Z 




2 


c-propyl 


3,4.(OCH2CH20)-Ph 


c-propyl 


3,4.(0CHFCF20)-Ph 


c-pn^l 


3,4-(0CF20>Ph 


c-pfopyl 


Ph 


c-propyl 


4-CF3-Ph 


c-propyl 


3.CF3-Ph 


c-propyl 


4.a-Ph 


c-propyl 


3-a-Ph 


c-propyl 


2-Me.Ph 


c-propyl 


3-OCF3-Pfa 


CF3 


3,4-(OCH2CH20)-Ph 


CF3 


3,4-(OCHFCF20>Ph 


CF3 


3,4-(0CF20)-Ph 


CF3 


Ph 


CF3 


4-CF3-Ph 


CF3 


3.CF3.Ph 


CF3 


4.a-Ph 


CF3 


S-a-Ph 
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CF3 2-Me-Ph 

Et 3,4^0CH2CH20)-Pb 

Et 3MOCF20yPh 

Et 4-CF3-Ph 

Et 4-a-Ph 

Et 2.Me-Pfa 
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CF3 3-OCF3.Ph 

Et 3,4KOCHFCF20)-Ph 

Et Pb 

Et 3-CF3.Ph 

Et 3-a-Ph 

Et 3-OCF3-Ph 



Table 22 

Compounds of Fonnula I whexein: A s NMe, G = Q W = O, X 
CH20N=C(R'^), the floating double bond is attached to G, and 

Z 

3,4-(OCH2CH20)-Ph c-propyl 

3,4-(OCF20)-P^ c-propyl 

4-CF3-Ph c-propyl 

4-a-Ph o-propyl 

2-Me-Ph opropyl 

3,4.(OCH2CH20>Ph CF3 

• 3.4-(OCF20)-Ph CF3 

4-CF3-Ph CF3 

4-a-Ph CF3 

2-Me.Ph CF3 

3,4-(OCH2CH20).Ph Et 

3,4-(OCF20)-Ph Et 

4.CF3-Ph Et 

4-a-.Ph Et 

2-Me-Ph Et 



= MeO, r3 = = H, Y = 



E2 
c-propyl 
c-propyl 
c-propyl 
c-propyl 
c-propyl 
CF^ 
CF3 
CF3 
CF3 
CF3 
Et 
Et 
Et 
Et 
Et 



3,4.(OCHFCF20)-Ph 
Ph 
3.CF3-Ph 
3-a-Ph 
3-OCF3-Ph 
3,4KOCHFCF20>Ph 
Ph 
3-CF3-Ph 
3-a-Ph 
3-OCF3-Ph 
3.4.(OCHFCF20>-Ph 
Ph 
3-CF3-Ph 
3-a-Pfa 
3-pCF3-Ph 



Table 23 

Compounds of Formula I wherein: A = G= N, W = 0, X eMeO, «H, Y = 

CH20N=C(R^), the floating double bond is attached to A, and 



R2 = Me 










Z 




Z 


c-propyl 


3,4-(OCH2CH20)-Ph 


c-propyl 


3,4-(OCHFCF20)-Ph 


c-propyl 


3,4-(OCF20)-Ph 


c-propyl 


Ph 


c-propyl 


4.CF3-Ph 


c-propyl 


3-CF3-Ph 


o-propyl 


4-a-Ph 


c-propyl 


3.a-Ph 


c-propyl 


2.Me-Ph 


c-propyl 


3-OCF3-Ph 
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CF3 


3,4-(OCH2CH20)-Ph 


CF3 


3,4.(OCHFCF20>Ph 


CF3 


3,4-(OCF20)-Ph 


CF3 


Ph 


CF3 


4.C3'3-Ph 


C3?3 


3-CF3.Ph 


CF3 


4-a-Pfa 


CF3 


3-a-Ph 


CF3 


2-Me-Pti 


CF3 


3-OC3'3-Ph 


Et 


3,4.(OCH2CH20)-Ph 


Et 


3,4-(OCHFCF20)-Ph 


£t 


3,4-(OCF20).Ph 


Et 


Ph 


Et 




Et 


3-CF3-Ph 


Et 


4-a.Ph 


Et 


3-a.Ph 


Et 


2-Me-Ph 


Et 


3-OCF3-Ph 



Compounds of Fonnula I wherein: A = O, G = C, W = O, X = MeO, = = H, the 
floating double bond is attached to G, and 
R ^ = Me 
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Compounds of Fbtmiila I herein: A « NMe, G sr Q W « X » MeO, = s H, 
the floating double bond is attadbied to and 
R ^ = Me 




Table 26 

Compounds of Fonnula I wheii^: A = N, G = N, W = O, X = MeO, R^ =R^ =H, the 

floating doable bond is attached to A, and 

R ^=:Me 



Y-2 X2 Y-Z 
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■ON 




Fomulari nn/r Trility 

Compounds of this invention will generally be used in foimulation with an 
agriculturally suitable composition. TTie fungicidal compositions of the present invention 
comprise an effective amount of at least one compKnmd of Formula I as defined above 
and at least one of (a) a surfactant, (b) an organic solvent, and (c) at least one solid or 
liquid diluent. Useful formulations can be prepared in conventional ways. They include 
dusts, granules, pellets, solutions, suspensions, emulsions, wettable powders, emulsifiable 
concentrates, dry flowables and the like. Sprayable formulations can be extended in 
suitable media and used at spray volumes from about one to several Imndred liters per 
hectare. High strength compositions are primarily used as intermediates for further 
formulation. The formulations will typically contain effective amounts of active 
ingredient, diluent and surfactant within the following £qpproximate ranges which add up 
to 100 weight percent. 

Weight Percent 



Wettable Powdeis 



Inpiedient 
5-90 



0-74 



MO 



Oil Suspensions, Emulsions, 
Solutions, (including Emulsifiable 
Concentrates) 



5-50 



40-95 



0-15 



E>usts 

Granules, Baits and Pellets 



1-25 
0.01-99 



70-99 
5-99.99 



0-5 
0-15 



High Strength Compositions 



90-99 



0-10 



0-2 



15 Typical soUd diluents are described in Watkins, et al.. Handbook <^ Insecticide 

Dust Diluents and Carriers^ 2nd Ed., Dorland Books, Caldwell, New Jersey. Typical 
liquid diluents and solvents are described in Marsden, Solvents Guide ^ 2nd Ed., 
Interscience, New York, (1950). McCutcheon's Detergents and Emulsifiers Annual, 
Allured Publ. Corp., Ridgewood, New Jersey, as well as Sisely and Wood, Encyclopedia 

20 of Surface Active Agents^ Chemical Publ. Co., Inc., New Yoik, (1964), list surfactants 
and recommended uses. All formulations can contain minor amoimts of additives to 
reduce foam, caking, corrosion, microbiological growth, and the like. 
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Methods for fbmulating such compositions are weU known. Solutions are 
prepared by simply mixing the ingredients. Fine solid compositions are made by blending 
and, usually, grinding as in a hammer mill joi fluid eneigy mifl. Water-dispeisible 
granules can be produced by agglomerating a fine powder composition; see for example, 
5 Cross et al.. Pesticide Formulations, Washington, D.C., (1988), pp 251-259. 

Suspensions are prepared by wet-milling; see. for example, U.S. 3,060,084. Granules 
and peUets can be made by spraying the active material upon preformed granular carriers 
or by agglomeration techniques. See Browning, "Agglomeration", Chemical 
Engineering, December 4, 1967, pp 147-148, Perry's Chemical Engineer's Handbook, 
10 4th Ed., McGraw-Hill, New Yoik, (1963), pp 8*57 and following, and WO 91/13546. 
Pellets can be prepared as described in U.S. 4,172,714. Water-dispersible and 
water-soluble granules can be prepared as tau^t in DE 3,246,493. 

For further information regarding the art of formulation, see U.S. 3,235,361, Col. 
6, line 16 through Col. 7, line 19 and Examples 10 through 41; U.S. 3,309,192, Col. 5, 
15 ]Le 43 through Col. 7, line 62 and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 
162-164, 166, 167 and 169-182; U.S 2,891,855, Col. 3, line 66 through Col. 5, line 17 
and Examples 1-4; Klingman, Weed Control as a Science, John Wiley and Sons, Inc., 
New York, (1961), pp 81-96; and Hance et al.. Weed Control Handbook, 8th Ed., 
Blackwdl Sdaitific Publicad<»»s, Oxford, (1989). 
20 In the following Examples, all percentages are by weight and all formulations are 

prepared in conventional ways. Compound 1 refers to the compound in Index Table A 
hereinafter. 

Example A 

Wf ttahle Powder 

25 Compound 1 ^5-®^* 

dodecylphenol polyethylene glycol ether 2.0% 
sodium ligninsulfonate 4.0% 
sodium silicoaluminate 6.0% 
montmorillonite (calcined) 23.0%. 

3Q Example B 

Granule 

Compound 1 100^" 
attapulgite granules (low volative 
matter, 0.7 1/0.30 nun; U.S-S. No. 
35 25-50 sieves) 90.0%. 

Example C 

Rxmided Pellet 

Compomidl 25.0% 
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anhydrous sodium sulfate jq 



crude calcium ligninsulfonate 5 

sodium alkylnaphthalenesulfonate I 

calcium/magnesium boitonite 59 
^ Examp le D 

EmnlRifiahle Concentrate 

Compound 1 20.0% 
blend of oil soluble solfooates 

and pofyoxyethylene ethers 10.0% 

10 isophorone ^^^^ 

The compounds of ifais invention are useful as plant disease control agents. The 
present invention therefore further comprises a method for controlling plant diseases 
caused by fungal plant pathogens comprising applying to the plant or portion thereof , or 
to the plant seed or seedling, an effective amoum of a compound of Formula I or a 
fungicidal composition containing said compound. The compounds and compositions of 
this invention provide control of diseases caused by a broad spectnun of fungal plant 
pathogens in the Basidiomycete, Ascomycete, Oomyceie and Deuteromycete classes. 
They are effective in controlling a broad spectmm of plant diseases, particularly foliar 
pathogens of ornamental, vegetable, field, cereal, and fruit crops. These pathogens 
include Plasmopara viticola, Phytophthora infestans, Peronospora tabacina, 
Pseudoperonospora cubensis, Pythium aphanidermatum, Alternaria brassicae, Septoria 
nodorum. Cercosporidiumpersonatum, Cercospora arachidicola, Pseudocercosporella 
herpotrichoides. Cercospora beticola. Botrytis cinerea, MonUimafructicola. 
Pyricularia oryzae, Podosphaera leucotricha, Vemuria inaequalis. ErysipfJ gramims. 
Uncinula necatur, Puccinia recondite, Puccinia graminis, HemUeia vastatrix, Puccinia 
striiformis, Puccinia arachidis, Rhizoctonia solani. Sphaerotheca fidiginea. Fusarium 
oxysporum, Verticillium dahliae, Pythium aphanidermatum, Phytophthora megasperma 
and other generea and species closely related to these pa&ogens. 

Compounds of this invention can also be mixed with one or more other 
insecticides, fungicides, nematocides, bactericides, acaiicides, semiochemicals, repellants, 
attractants, pheromones, feeding stimulants or other biologicaUy active compounds to 
form a multi-component pesticide giving an even broader spectnmi of agricultural 
protection. Examples of other agricultural protectants with which compounds of this 
invention can be formulated are: insecticides such as acephate, avermectin B, 
35 azinphosmethyl, bifemhrin, biphenate, buprofezin, carbofiiran, chlordimeform, 

cMorpyrifos, cyflulhrin, deltamethrin, diazinon, diflubenzuron, dimetiioate, esfenvalerate, 
fenpropathrin, fenvalerate, ^roml, flucythrinate, flufenprox, fluvalinate. fonophos. 
isofenphos, malathion, metaldehyde, metha-midcphos, methidathion, methomyl. 
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methoprene. metfioxycWor. monocrotophos, oxamyl. parathion-methyl, pennethrin, 
phorate. phosalone, phosmet, phosphamidon, pirimicaib, profenofos, rotenone, 
sulprofos, teibufos, tetrachlorvinphos, thiodicarb, tialomethrin. tridiloifon and 
triflumuron; fiingiddes such as benomyl, blasticidin S, biomuconazole, captafol, captan, 

5 caibendazim.cMorcmeb,cUorothalonfl, copper oxycWoride, copper 

cyproconazole, dicMoran, diclobutrazol, diclomezine, difenoconazole. diniconazole, 
dodine, edifenphos, epoxyconazole fenaiimol, fenbuconazole. feiq)ropidine, 
fenpiopimoiph, fluquinconazole, flusilazd, flutolana, flutriafol, folpet, feralaxyl, 
hexaconazole, ipconazole. q>robeiifos, ipiodione. isoprothiolane, kasugamycin, 

10 mancozeb, maneb, mepronil, metalaxyl, metconazole, mydobutanil, neo-asozin, 
oxadixyl. penconazole, pencycuion, phosethyl-Al, probenazole, prochloraz, 
propiconazole, pyiifenox.pyroquaon, sulfur, tebuconazole, tetraconazole, thiabendazole, 
thiophanate-methyl, thinram, triadimefon, tiiadimenol, tricyclazole, uniconzole, 
vaUdamycin and vindozolin; nematocides such as aldoxycaib, fenamiphos and fosthietan; 

15 bacteriddes such as oxytetracyline, streptomycin and tribasic copper sulfate; acariddes 
such as amitraz, binapacryl, chlorobenzilate, cyhexatin, dicofol, dienochlor, fcnbutatin 
oxide, hexythiazox. oxythioquinox, propargite and tebufeiipyrad; and biological agents 
such as Bacillus ihuringiensis and baculoviius. 

In certain instances, combinations with other fungicides having a similiar spectmm 

20 of control but a different mode of action will be particularly advantageous for resistance 
management. 

Plant disease control is ordinarily accomplished by flying an effective amount of 
a compound of this invention either pre- or post-infection, to the portion of the plant to 
be protected such as the roots, stems, foliage, fruit, seeds, tubers or bulbs, or to the 
25 media (soil or sand) in which the plants to be protected are growing. The compounds 
can also be ^plied to the seed to protect the seed and seedling. 

Rates of appUcation for these compounds can be influenced by many factors of the 
environment and should be determined under actual use conditionis. Foliage can 
nonnally be protected when treated at a rate of from less than 1 g/ha to 5.000 g/ha of 
30 active ingredient. Seed and seedlings can normally be protected when seed is treated at a 
rate of ftom 0. 1 to 10 g per kilogram of seed. 

The following TESTS demonstrate the control efficacy of compounds of this 
invention on specific pathogens. The pathogen control protection afforded by the 
compounds is not limited, however, to these species. See Index Tables A-D for 
35 compound descriptions. 
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Test compounds were first dissolved in acetone in an amount equal to 3% of the 
final volmne and then suspended at a concentmion of 200 ppm in purified water 
contaming 250 ppm of the surfactant Trem® 014 (polyhydric alcohol esters). The 
resultmg test suspensions were then used in the foUowing tests. 

TESTA 

'I*«*^sui^ionwassprayedtothepointofrunK)ffonwheatseedIings. Tbc 
followmg day the seedlings were inoculated with a spore dust of Erysiphe graminis 
f.sp. trinci, (the causal agent of wheat powdery mildew) and incubated in a growth 

chamber at 20OC for 7 days, after which disease ratings were made. 

TESTR 

Th«*««s«^ionwassprayed,othepointofronK>ffonwheatseedlings. Hie 
foUowmg day the seedlings were inoculated with a spore suspension ofPuccinia 

T^nT, '^""^^ "^"'^ ^ ^ ^o^here 

at20 C for 24 h. and then moved to a growth chamber at 20»C for 6 days, after which 
1 o disease ratmgs were made. 

TESTC! 

nie test suspension was spr^ed to the point of ninH>ff on rice seedlings Hie 
following day the seedlings were inoculated with a spore su^nsion of Fyricuiaria 
aryzae i,^ causal agent of rice blast) and incubated in a saturated atmosphere at n^C 
for 24 h, and then moved to a growth chamber at 30<'C for 5 days, after which disease 
ratings were made. 

TESTD 

nietestsuspensionwassprayedtothepointofrun-ofifontomatoseedlings. The 
foUowmg day the seedlings were inoculated with a spore suspen^on of PHytop^Hora 
infestans (the causal agent of potato and tomato late blight) and incubated in a saturated 
atmosphere at 20»C for 24 h, and then moved to a growth chamber at 20»C for 5 days 
after which disease ratings were made. ' 

TESTR 

THe test suspension was sprayed to the point of nm-off on grape seedlings -Hie 
foUowing day the seedlings were inoculated with a spore suspension of Plasmopara 
vincola (the causal agent of gr^ downy mfldew) and incubated in a saturated 
atmosphere at 200C for 24 h. moved to a growth chamber at lO^C for 6 days,and then 
incubated in a samrated amiosphere at 20»C for 24 h, after which disease ratings were 
made. ^ 
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TESTF 

Tlie test suspension was sprayed to the point of r«nK,ff on cucumber secd^ 
Hie foUowing day the seedlings were inoculated with a spore suspension of Botrytts 
cinerea (the causal agent of gray mold on many crops) and incubated in a saturated 
atmosphere at 20»C for 48 h, and moved to a growth chamber at 20°C for 5 days, after 
which disease ratings were made. 

TKmpy TABLE A 



rompound 




CH3P 




O— N 



CH3 

TKORX TABLE B 




(^nmpound _X 

2 O 

3 O 
4 

5 CH2O 
* See Index Table D for IH NMR data. 



Z. 

2-Me-Ph 

CH2-Ph 

Me 

2-Me-Ph 



m. p. CO 

oil* 
oil* 
oil* 
oil* 
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2-Me-Ph 
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CH2O 


2-Me-Ph 


16 
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OCH2CfeCH 


CH2O 
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2-Me-Ph 


17 
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C3l20N=QMe) 


4-Me-Ph 


18 
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MeO 


CH20N=C(Me) 


4-Me-Ph 


19 
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MeS 


CH20N=:C(Me) 


4.Me-Ph 
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MeS 
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Ph 


22 
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MeO 







O— N 




— BUtPt rc) 

129-130 
123-126 

95.97 

95.97 

99-100 

88-91 

88-96 

110-113 

oil* 

80-88 

122-130 
oil* 

116-118 

ofl* 

oil 



oil* 

126-130 



23 



O 



a 



CH20N=C(H) 



Ph 



oil* 
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24 



O 



MeS 



oil* 



O — N 
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O 
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CH2O 


3-(OPh)-Ph 


oil* 


26 
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MeO 


CH2O 


3.{OPh>Ph 


Oil* 


27 


o 


MeO 


CH20N=C(H) 


Ph 


101-104 


28 


o 


MeS 


CH2O 


3-(OPh>Ph 


95-100 


29 


0 


a 


CH2S 


2-Me-Ph 


106-109 


30 


o 


MeO 


CH2S 


2-Me-Ph 


115-118 


31 


o 


MeS 


CH2S 


2-Me.Ph 


82-86 


32 


o 


a 


CH2S 


2-benztfaiazole 


95-97 


33 


o 


MeO 


oc 


Ph 


164-166 


34 


o 


MeO 


CH20N=C(Me) 


4-Br-Ph 


115-120 


35 
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ai20N=C(Me) 


4-Br-Ph 
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36 
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a 


CH2O 


3-(bcnzoyl>-Pli 


Oil* 


37 
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4-Br-Ph 
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CH=NOCH2 


4.a-Ph 
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CH20N=C(Me) 
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MeO 


CH20N=C(Me) 


3-pipCTOoyl 


oil* 


43 
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4-(6-OPh)-13-pyrii»i«^® 


oil* 


44 


o 
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2-benzthiazole 
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45 
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MeO 


CH20N=C(Me) 


2-Me-Ph 


oil* 


46 
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MeO 
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4.CF3-Ph 
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47 
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MeO 


CH20N=C(Me) 


Ph 


oil* 


48 
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MeO 


ai20N=C(Me) 


Ph 


oil* 


49 
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MeO 
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3-Me-Ph 


oil* 


50 
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MeO 


CH20N=C(Me) 


4-Mea-Ph 


oil* 


51 


o 


MeO 


CH20N=C(Me) 


3-a-Ph 


oil* 


52 


o 


NfeO 


CH=NOCH(Me) 


Ph 


oil* 


53 


o 


MeO 


CH=NOCH2 


2-Me-Ph 


cmI* 



* See Index Table D for IH NMR data. 
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INDEX TART FT r> 
Cmpd No. IH NMR Data r700 MHr. mn^ c»Wj^ 



2 



3 



14 

17 
19 
20 
21 
23 
24 
25 
26 

35 
36 

38 

39 
40 
41 
42 



67.51(dd,lH),7.27(dt,lH),7.17(m,2H).6.97(dd,lh),6.6(m.3H).3.92(s3H) 
3.74(s,3H),3.33(s,3H) 

5 7.32(m,7H). 6.99(m;2H),5.08(s,2H)3.84(s,3H)3.42(s,3H) 

4 6 7.25(m,4H),3.98(s,3H),3.45(s,3H);2.30(s.3H) 

5 «7.61(d,lH),7.35(m,3H),7.11(m,2H),6.84(aH).5.12(s,2H),3.96(s,3H) 
3.415(s,3H),2.24(s,3H) 

S 7-65(d,lH),7.45(m.2H),7.23(m4H),7.10(in.2H),6.82(t,lH),6.78(d IH) 
5.08(s,2H),4.29(m3i),3.41(s,3H),2.24(s3H),1.31(t,3H) 

57.6-7.45(m,5H),7.20(m,lH),7.14(d;2H).5.27(d,lH)^.16(d,lH) 
3.46(s.3H),2.34(s,3H),2.16(s,3H) 

57.6(d,lH).7.5(m,3H).7.4(t.lH),7.25(m.lH),7.15(d3I)^.26(d,lH) 
5.20(d.lH),3.48(s,3H),2.41(s,3H);2.43(s,3H),2.18(s,3H) 

57.62(m,2H),7.5(m,2H),7.35-7.2(m,4H),5.25(d,lH),5.15(d,lH) 
3.48(s,3H),3.02(m,2H),2.85(m,2H) 

6 7.42(m,2H),7.10(m.lH),7.06(m3H).6.99(t,lH),6.68(d,2H)3 37(s 3H) 
2.51 (s,3H) • V , y, 

68.01(s.lH).7.61(d,lH)J.52(m.4H),7.35(m.3H).7.25(d.lH).5.23(d.lH) 
5.15(d,lH)3.49(s,3H) 

5 7.6(in.2H),7.5-7.4(m,3H),7.3-7.2(m,3H),5J24(d.lH)^.20(d IH) 
3.48(s,3H),2.40(s,3H) * ' 

a 7.6-7.4(m.4H).7.35(m.2H),7.2(m,2H).7.0(d.2H).6.6(in3H),5.04(d IH) 
5.00(d,lH),3.45{s,3H) 

5 7.6(d,lH),7.45(m.2H),7.33(t,2H),7.19(m,2H),7.10(t,lH).7.01(d 2H) 
6.6(m,3H),5.03(m^H).3.87(s,3H),3.39(s,3H) 

67.6-7.4(m.7H),7.23(d,lH).5.28(d.lH),5.17(d.lH)3.46(s.3H).2.14(s3H) 

6 7.80(d,2H),7.65-7.45(m,6H),7.36(d,2H),7.30(m,lH),7.25(m IH) 
7.10(t,lH),5.15(d,lH),5.10(d,lH),3.45(s,2H) 

5 7.77(d^H),7.6(m,2H),7.47(m,4H).7.35(m,3H).7.25(m,lH),7.10 (m,lH) 
5.13(d,lH),5.12(d,lH),3.89(s,3H)3.38(s,3H) 

58.03(s,lH).7.70(d.lH),7.53(m.2H).7.35-7.25(m^H),5-06(s,2H) 
3.46(s,3H) 

57.6-7.5(m.3H).7.24(m.lH),7.13(s,lH).7.02(d.lH),6.78(d,lH).5.96(s.2H) 
5.26(d,lH),5.14(d,iH),3.48(s3H)^.13(s,3H) 

58.04(s.lH),7.8(m,lH),7.45(m,2H)7.35-7.25(in,5H)^.10(s.2H),3.86(s.3H). 
3.41 (s,3^^) 

67.58(m.lH).7.43(m.2H).7.25(m.lH),7.15(m,lH).7.02(d,lH),6.76(d,lH), 
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596(s.2H),5.22(d,lH),5.18(d,lH)3.89(s.3H)3.42(s.3H)^.15(s.3H) 
43 5 8.40(s,lH),7.6(m.lH),7.5-7.4(m,5H),7.3(d.lH),7.18(m,2H),6.38(s,lH), 

3.45(s3H) 

45 67.55(d.lH).7.40(m.3H),7.20(m.4H),5.21(d,lH)3.87(s,3H)3.42(s.3H). 
2.24(s,3H) 

47 57.6.7.2(m.9H).5.4-5.2(m,2H),3.873.83(s,3H),3.41,3.40(s,3H) 

48 87.6(m,3H).7.44(m.2H),7.35(m,3H),7.25(m.lH)^.26(d.lH),5.22(d.lH), 

3 .88(s,3H),3 .49(s,3H),2.20(s,3H) 

49 87.5(d,lH).7.40(m,4H),7.23(m,2H),7.18(d,lH),5.26(d,lH),5.21(d.lH), 

3.88(s,3H)3.41(s,3H),2.36(s,3H),2.19(s,3H) 

50 57.56(m,3H),7.45(m,2H),7.25(m,lH).6.86(d.2H).5.24(d,lH).5.19(d.lH), 

3.88(s,3H),3.81(s,3H),3,41(s3H),2.17(s,3H) 

51 57.5(m;ZH),7.45(m3H),7.3(m,3H),5.27(d,lH),5.22(d,lH).389(s,3H) 

52 58.02,8.01(s,lH),7.8.7.7(m,lH),7.45(m,2H),7.35(m,4H).7.25(m.2H),5.25 

(m,lH)3.883.74(s3H),3.453.39(s3H),1.62-1.56(m,3H) 

53 6 8.04(s,lH),7.81(m,lH),7.45(m,2H),738-7.18(m,5H),5.18(s^H), 

3.86(s3H)3.42(s3H),2.38(s3H) 

Results for Tests A-F are given in Table 1 . In the table, a rating of 100 indicates 
100% disease control aiid a rating of 0 indicates no disease control (relative to the 
controls). 

TaMe 1 
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What is claimed is: 

1 . A compound of Foxmula I 




1 

wherein: 

A is O; S; N; NR5. or CRl4. 

G is C or N; provided that when G is C, A is O. S or NR5 3„d the floating double 
bond IS attached to G; and when G is N. A is N or Cai^ ^ floating 
double bond is attached to A; 

WisOorS; 

X is ORl; S(0)„Rl; or halogen; 

Rl, R2 and r5 are each indqxmdently H; C^-Cg alkyl; Cj-Cg haloalkyl; Co-Qs 
allcenyl; Ca-C^ haloallcenyl; C2-C6 alfcynyl; Cj-Cg haloalkynyj- C,-^ 
cydoalkyl; C2-C4 alkylcaibonyl. C2-C4 alkoxycarbonyl; or benzoyl 
optionally substituted with Rl3; 

R3 and R4 are each indq,endendy H; halogen; cyano; nitio; Cj-Cg alkyl- C,-Q 
haloalkyl; C^C^ alkenyl; C^Cg haloalkenyl; Cj-C^ alkynyl- Cj-cl 
haloalkynyl; Ci-C, alkoxy; d-C^ haloalkoxy; C2-C, alkenyloxy; or C2-Q 
alkynyloxy; ^ ° 

Y is -0-; -S(0)„-; -CHR6CHR6-; -CR6=CR6-; -feC-; -CHR60- ^CHR6- 

-CHR6S(0)„-; .S(0)„CHR6.; -CHR60-N=C(R7).; -(R7)cLn-OCH(R6).. . 
.C(R7)=N-0-; .0-N=C(R7)-; -CHRaoC(=0)N(Rl5).; or a direct bond; a^d 
the directionality of the Y linkage is defined such that the moiety depicted on 
the left side of the linkage is bonded to the phenyl ring and the moiety on the 
right side of the linkage is bonded to Z; 
R6 is independently H or C1-C3 alkyl; 

R7 is H; Ci-Cg alkyl; d-C^ haloalkyl; C-C^ alkoxy; d-C^ haloalkoxy; Co-C. 
alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C, haloall^l; C^-C. 
cycloalkyl; C2-C4 alkylcaibonyl; C2-C4 alkoxycarbonyl; cyano; or 
moipholinyl; 
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Z is Ci-Cio alkyl, C2-C10 alkenyl. or C2-Cio alkynyl each optionally substituted 
with R«; or Z is Cs-Cg cycloalkyl or phenyl each optionaUy substituted with 
one of R9, RlO or both R9 and RlO; or Z is a 3 to 14-membered nonaiomatic 
heterocycUc ring system selected from the group monocycUc ring, fused 
bicydic ring and fused tricycUc ring, or Z is 5 to 14-membered aromatic 
heterocyclic ring system selected from the group monocydic ring, fused 
bicydic ring and fused tricydic ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroatoms independentiy selected from the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 
system optionally substituted with one of R^, R^O. or both R^ and RiO; or 
r7 and Z are taken together to form CH2CH2CH2, CH2CH2CH2CH2, 

CH2CH2OCH2CH2, each CH2 group optionally substituted with 1-2 
halogen; or 
Y and Z are taken together to form 

(CH) O N 

P 




; or 



q 

r3, Y, and Z are taken together with the phenyl ring to form a nsqihthalene ring 
substituted on either ring with a floating R^; provided that when R3, Y, and 
Z are taken together with die phenyl ring to form a ntqrthylene ring 
substituted by R^, and A is S, W is O, X is SCH3 and R2 is CH3, then R4 is 

20 other than H; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; -CH2S-; -N(Ri6)CH2-; or 
-CH2N(R1^)-; each CH2 group optionally substituted with 1 to 2 CH3; 
r8 is 1-6 halogen; Ci-Cg alkoxy; Cj-Ce haloalkoxy; Ci-Cg alkylthio; Ci-C^ 

haloalkylthio; Cj-Cg alkylsulfinyl; Ci-Cg alkylsulfonyl; Cg-Cg cycloalkyl; 
25 C3-C6 alkenyloxy; C02(Ci-C6 alkyl); NH(Ci-C6 alkyl); NCCi-Cg alkyl)2; 

cyano; or nitro; or R8 is phenyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, 
furanyl, pyrimidinyl, or pyrimidinyloxy each optionaUy substimted with 
one of Rll. R^^, or both R" and Rl2; 
r9 is 1-2 halogen; Ci-Cg alkyl; CpCg haloalkyl; Ci-Cg alkoxy; Ci-Cg 
30 haloalkoxy; Cj-Ce alkenyl; Cj-Ce haloalkenyl; Cj-Ce alkynyl; Ci-Cg 

alkylthio; Ci-Cg haloalkylthio; Ci-Cg alkylsulfinyl; Ci-Cg alkylsulfonyl; 
C3-C6 cycloalkyl; C3-C6 alkenyloxy; C02(Ci-C6 alkyl); NHCCi-Cg alkyl); 
N(Ci -Ce alkyl)2; -C(R18)=N0R1'^; cyano; or nitro; or R^ is phenyl, benzyl, 
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benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, furanyl, 
pyrimidinyl, or pyiimidinyloxy each optionaUy substituted with one of R", 
Rl2, or both Rll and Rl2; 

RIO is halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; nitro; or cyano; or 
R9 and RlO, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionaUy substituted with 1-2 halogen; 
R" and Rl2 are each independently halogen; C1-C4 alkyl; Ci-C4 haloalkyl; C1-C4 

alkoxy; C1-C4 haloalkoxy; nitro; or cyano; 
Rl3 is halogen; C1-C3 alkyl; C1-C3 haloalkyl; Cj-Cg alkoxy; C1-C3 haloalkoxy; 

nitro; or cyano; 

R14 is H; halogen; Ci-Cg alkyl; Ci-Cg haloalkyl; Cj-Cg alkenyl; Cz-Cg haloalkenyl; 

C2-C6 alkynyl; C2-C^ haloOkynyl; or CyC^ cycloalkyl; 
R15, R16, and Rl8 are each independently H; C,-C3 alkyl; or phenyl 

optionaUy substituted with halogen, C,-C4 alkyl. C1-C4 haloalkyl, C1-C4 

alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and q are each independently 0, 1 or 2; and 
p and r are each indepoidendy 0 or 1 . 
2. A compound of Claim 1 wherein 
WisO; 

is C1-C3 alkyl or C1-C3 haloalkyl; 
R2 is H; Ci-Cg alkyl; CyC^ haloalkyl; or Cg-Cg cydoalkyl; 
R3 and R4 are each independently H; halogen; cyano; nitro; C1-C5 alkyl; 

Ci-Cs haloalkyl; Ci-Cg alkoxy; or Ci-Cg haloalkoxy; 
Y is -0-; -CH=CH-; -CH2O-; -OCH2-; -CH2S(0)n-; -CH20-N=C(R7)-; 

-C(R7)=N-0-; -CH20C{0)NH-; or a direct bond; 
R7 is H; Ci-Ce alkyl; Cj-Ce haloalkyl; C2-C6 alkenyl; C2-C6 alkynyl; or 

cyano; 

Z is CpCio alkyl optionally substimted with R8; or C3-C8 cycloalkyl or ' 
phenyl, each optionaUy substituted with one of r9, rIO^ or both r9 
and RlO; or Z is 
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Zh40 



Z41 





Zh42 



ZA3 





2r44 



Zh45 




2r46 



2rAl 



or 




10 



15 



2r4S 



Zh49 



each group optionaUy substituted with one R^, R^O, or both R^ and R^^; 



or 



r3, Y, and Z are taken together with the phenyl ring to form a 

naphthalene ring substituted on either ring with a floating R"^; or 
Y and Z are taken together to form 
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r6 



(CH)- O N 

P 




;or 



6 

6 



R8 is 1-6 halogen; Cj-Cg alkoxy; Cj-Ce haloalkoxy; or R8 is phenyl, 
phenoxy, pyridinyl, pyridinyloxy , pyrimidinyl, or pyrimidinyloxy 
each optionally substituted with one of RU. Rl2 or both R" and 
R12; 

R9 is 1-2 halogen; Cj-Ce alkyl; Cj-Cg haloalkyl; Cj-Cg alkoxy; Cj-C^ 
haloalkoxy; Cj-Ce alkylthio; cyano; COjCCi-Cg alkyl); NH(Ci-C 
alkyl); or N(C,-C6 alky^ or R9 is Cj-Cg cydoalkyl. phenyl, 
phenoxy, pyridinyl. pyridinyloxy, pyrimidinyl, or pyrimidinyloxy 
each optionally substituted with one of R", Ri2, or both RH and 
Rl?; and 

R»^> is H; Ci-Cg alkyl; Cj-Cg haloalkyl; or phenyl optionally substituted 
with halogen, C1-C4 alkyl. C1-C4 haloalkyl. C1-C4 alkoxy. Ci-C^ 
haloalkoxy, nitro or cyano. 
A compound of Qaim 2 wherein 

Z is phenyl or Z-1 to Z-21, each optionally substituted with one of R9, 

R^^, or both R9 and RlO; or 
Y and Z are taken togetfier to form 




;or 



J is .CH2- or -CH2CH2S 
p is 0; and 
r is 1. 

A compound of Claim 3 wherein 
A is O; N; NR5; or CR^^; 
XisORl; 
Rl is C1.C3 alkyl; 
R2 is H or C1-C2 alkyl; 
R3 and R4 are each H; 
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Y is -0-; -C3H=CH-; -CH2O-; -OCH2-; -CH20-N=C(R7)-; or 

.CH20C(=0)NHs 
R7 is H; C1-C3 alkyl; or C1-C3 haloalkyl; and 

Z is pyridinyl, pyrimidinyl, or tiiieiQrl, each optionally substituted 

5 with one of R9, R^O, or both R9 and R^O; 

5. A compound of Claim 4 wherein 

AisOorNR^; 
GisC; 

Y is -Os -CH2O-; -OCH2-; or -CH20-N=C(R7)-; and 
10 R*^ is H; C1-C2 alkyl; or C1-C2 haloalkyl. 

6. A compound of Claim 4 wherein 

A is N or 
GisN; 

Y is -0-; -CH2O-; -OCH2-; or -CH20-N=C(R7)-; 
15 R7 is H; C1-C2 alkyl; or C1-C2 haloalkyl. 

7. A compound of Claim 5 wherein 

Rl is methyl; 
r2 is methyl; and 

Z is phenyl optionally substituted with (me of R9, RIO, or both R^ and 

20 Rio. 

8 . A compound of Qaim 6 wherein 

r1 is methyl; 
r2 is methyl; and 

Z is phenyl optionally substituted with one of R^, R^^, or both R^ and 

25 R^^- 

9. A fungicidal composition comprising an effective amount of a compound of 

Formula I 




A — N 

V 



wherein: 

30 A is O; S; N; NR^; or CR*-*; 
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G is C or N; provided that when G is C, A is O, S or NR5 and the floating double 
bond is attached to G; and when G is N, A is N or CR}^ and the floating 
double bond is attached to A; 

WisOorS; 
5 X is OR» ; S(0)n,Rl; or halogen; 

Rl, R2 and R5 are each independently H; Cj-C^ alkyl; CpCg haioallgrl; C2-C6 
alkenyl; Cz-Cg haloalkenyl; Cz-Cg alkynyl; Cz-Cg haloalkynyl; Cg-Cg 
cycloalkyl; C2-C4 alkyicaibonyl, C2-C4 alkoxycarbonyl; or benzoyl 
optionally substituted witfi Rl3; 
10 R3 and R4 are each indqxaidendy H; halogen; cyano; nitio; Cj-Cg alkyl; CyC^ 

haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; Cz-Cq 
haloalkynyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; C2-C<5 alkenyloxy; or Cj-Cg 
alkynyloxy; 

Y is -0-; -S(0)n-; -CHR6CHR6.; .CR6=CR6.; -C^.; <Hr60-; -OCHR6-; 

15 -CHR6S(0)n-; -S(0)nCHR6-; -CHR60-N=C(R7).; .(R7)c1n-OCH(R6).; 

-C(R7)=N-0.; -0-N=C(R7)-; -CHR6oC(=0)N(R15)-; or a direct bond; a^d 
the diieciionaUty of the Y linkage is defined such that the moiety depicted on 
the left side of the linkage is bonded to the phenyl ring and the moiety on the 
right side of the linkage is bonded to Z; 

20 r6 is indep^idoitly H or Cj-Cg alkyl; 

R7 is H; Ci-Cg alkyl; Ci^g haloalkyl; Ci-Cg alkoxy; Cj-Cg haloalkoxy; C2-C6 
alkenyl; Cj-Cg haloalkenyl; C2-Cg alkynyl; C2-C6 haloalkynyl; Cs-Cg 
cycloalkyl; C2-C4 alkyicaibonyl; C2-C4 alkoxycaibonyl; cyano; or 
morpholinyl; 

25 Z is Ci-Cjo alkyl, C2-C10 alkenyl, or Cj-Ciq alkynyl each optionally substituted 

with r8; or Z is Cs-Cg cycloalkyl or phenyl eadi optionaUy substituted with 
one of R9 rIO, or both R9 and RlO; or Z is a 3 to 14-membercd nonaromatic 
heterocyclic ring system selected from the group monocyclic ring, fused 
bicycUc ring and fused tricyclic ring, or Z is a 5 to 14-membered aromatic 

^® heterocyclic ring system selected from the groiq> monocycUc ring, fused 

bicyclic ring and fiised tricychc ring, each nonaromatic or aromatic ring 
system containing 1 to 6 heteroat<Mns independentiy selected from the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, each nonaromatic or aromatic ring 
system optionaUy substituted with one of R9, RIO, ©r both R9 and RlO; or 

35 R7 and Z are taken together to form CH2C2J2CH2, CH2CH2CH2CH2, 

CH2CH2OCH2CH2, each CH2 group optionally substituted with 1-2 
halogen; or 

Y and Z are taken together to f onn 
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25 



r6 
I 

(OD- 




;or 



r3, Y, and Z are taken together with Ae phenyl ring to form a naphthaloie ring 
substituted on either ring with a floating R^; provided that when R3, Y, and 
Z are taken together with the phemyl ring to form a n^rthylene ring 
5 substitutedbyR^ andAisS.WisO,XisSCH3andR2isCH3.thenR4is 

other than H; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; -CH2S-; -N(Rl6)CH2-; or 
-CH2N(R*^)-; eadi CH2 group optionally substituted wifli 1 to 2 CH3; 
r8 is 1-6 halogen; Ci-Ce alkoxy; Ci-Cs haloalkoxy; Cj-Cg alkylthio; Ci-Cg 
10 haloalkylthio; Cj-Cg alkylsulfinyl; Ci-Cg alkylsulfonyl; C3-C6 cycloalkyl; 

C3-C6 alkenyloxy; COzCCi-Cg alkyl); NHCCi-Cg alkyl); N(Ci-C6 alkyl)2; 
cyano; or nitro; or R* is phenyl, phcnoxy , pyridinyl, pyridinyloxy , thienyl, 
fiiranyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with 
one of R", R^^, or both R" andRl2; 
15 R9 is 1-2 halogen; Ci-Cg alkyl; Ci-C^ haloalkyl; Ci-Cg alkoxy; Ci-Cg 

haloalkoxy; C2-C6 alkenyl; C2-C6 haloalkenyl; Q.%-<^(, alkynyl; Ci-Cg 
alkylthio; Ci-Ce haloalkylthio; Ci-Ce alkylsulfinyl; Cj-Ce alkylsulfonyl; 
C3-C6 cycloalkyl; Cj-Cg alkenyloxy; C02(Ci-C6 alkyl); NHCCi-Q alkyl); 
N(Ci-C6 alkyl)2; -C(R18)=N0R17; cyano; or nitro; or R9 is phenyl, benzyl, 
20 benzoyl, phenoxy, pyridinyl. pyridinyloxy, thienyl, thienyloxy, furanyl, 

pyrimidinyl, or pyrimidinyloxy each optionally substituted with one of R", 
Rl2, or both R" and Rl2; 
RiO is halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy^ nitro; or cyano; or 
r9 and RlO, when attached to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 group optionally substituted with 1-2 halogen; 
Rli and Rl2 are each independently halogen; (Z^Ca C1-C4 haloalkyl; C1-C4 

alkoxy; C1-C4 haloalkoxr. «««>; or cyano; 
Rl3 is halogen; C1-C3 alkyl; C1-C3 haloalkyl; C1-C3 alkoxy; C1-C3 haloalkoxy; 

nitro; or cyano; 

T> 14 H. H»ioaent C.JCU alkvli Ct-C* haloalkyL C^-Cfi alkenyl; C2-C6 haloalkenyl 



30 



alkynyl; 
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K^^, Rl6, Rl7, and Rl« are each independendy H; Cj-Ca alkyl; or phenyl 

qptionaUy substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
alkoxy, Cj -C4 haloalkoxy , nitro or cysaao; 
m, n and q aie eadi independently 0, 1 or 2; 
5 P and r are each independently 0 or 1; and 

at least one of (a) a surfactant, (b) an organic solvent, and (c) at least one soUd or liquid 
diluent. 

10. A method for controlling plant diseases caused by fungal plant pathogens 
comprising flying to the plant or portion thereof, or to die plant seed or seedling, an 
1 0 effective amount of a compound of Formula I 



15 



20 



25 




A— N 

V 



I 

wherein: 



A is O; S; N; MRS; or CRl^. 

G is C or N; provided that when G is C, A is O, S or NR5 and the floating double 
bond is attached to G; and when G is N, A is N or CR" and the floating 
double bond is attached to A; 
WisOorS; 

X is ORl; S(0)mRl; or halogen; 

Rl, R2 and R5 are each independendy H; Ci-Cg alkyl; Cj-Cg haloalkyl; C2-C6 
alkenyl; Cz-Cg haloalkenyl; Cz-Cg alkynyl; Cj-Cg haloalkynyl; Cg-Cg 
cycloalkyl; C2-C4 alkylcarbonyl, C2-C4 alkoxycarbonyl; or benzoyl 
optionally substituted with Rl3; 

R3 and R4 are each indqpendentiy H; halogen; cyano; nitro; Cj-Cg alkyl; Cj-Cg 
haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; Cz-Cg alkynyl; Cj-Cg 
haloalkynyl; CpCg alkoxy; Ci-Q haloalkoxy; Cj-Cg alfcenyloxy; or C2-C6 
alkynyloxy; 

Y is -0-; -S(0)n-; -CHR«CHR6-; -CR6=CR6.. .c^.. .chR^O-; -OCHR6-; 

-CHR6S(0)n-; -S(0)„CHR6-; -CHR60-N=C(R7)-; -(R7)G=N-0CH(R6).; 
30 -C(R7)=N.0-; -0-N=C(R7)-; -CHR6oC(=0)N(RI5)-; or a direa bond; and 
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the directionality of the Y linkage is defined such that the moiety depicted on 
the left side of tfie linkage is bcmded to the phenyl ring and the moiety on the 
right side of the linkage is bonded to Z; 
r6 is indqpendently H or C1-C3 alkyl; 
5 r7 is H; Ci-Cg alkyl; Cj-Cs haloalkyl; Ci-Cg alkoxy; Ci-Cg haloalkoxy; C2-C6 

alkenyl; C^Ce haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C3-C6 
cydoalkyl; C2-C4 alkylcaibonyl; C2-C4 alkoxycaibonyl; cyano; or 
moipholinyl; 

Z is Ci-Cio alkyl, C2-C10 alkenyl, or C2-C10 alkynyl each optionally substituted 
10 with r8; or Z is C3-C8 cycloalkyl or phenyl each optionally snibstituted with 

one of R9, rIO, or both R^ and R^O; or Z is a 3 to 14-membered nonaromatic 
heterocyclic ring Systran selected from the group monocyclic ring, fused 
bicydic ring and fused tricyclic ring, or Z is a 5 to 14-manbered aromaric 
heterocydic ring systrai selected firom Has group monocydic ring, fiised 
15 bicydic ring and fused tricyclic ring, each nonaromatic or aromatic ring 

system containing 1 to 6 heteroatoms independently sdected firom the group 
1-4 nitrogen, 1-2 oxygen, and 1-2 sulfur, eadi nonaromatic or aromaric ring 
system optionally substituted with one of R^, RiO, or both R^ and R^^; or 
r7 and Z are taken together to form CH2CH2CH2, CH2CH2CH2CH2, 
20 CH2CH2OCH2CH2, each CH2 group optkmally substitoted with 1-2 

halogen; or 
Y and Z are taken together to form 

r6 



25 



30 



(CH) O N 

P 




;or 

(R% 



r3, Y, and Z are taken together with the phenyl ring to form a naphthalene ring 
substituted on either ring with a floating R"*; provided that when r3, Y, and 
Z are taken together with the phenyl ring to form a napthylene ring 
substimted by R^, and A is S, W is O, X is SCH3 and R2 is CH3, then R^ is 
other than H; 

J is -CH2S -CH2CH2-; -OCH2-; -CH2O-; .SCH2-; or .CH2S-; -N(R16)CH2-; or 
-CH2N(R^*^)-; each CH2 group optionally substitoted with 1 to 2 CH3; 

R« is 1-6 halogen; Cj-Ce alkoxy; Ci-Cg haloalkoxy; Cj-Ce alkylthio; Ci-Ce 

haloalkylthio; Cj-Ce alkylsulfinyl; Cj-Ce alkylsulfonyl; C3-C6 cycloalkyl; 
C3-C6 alkenyloxy; C02(Ci-C6 alkyl); NHCCj-C^ alkyl); N(Ci-C6 alkyl)2; 
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cyano; or nitro; or r8 is phenyl, phenoxy, pyiidinyl, pyiidinyloxy, thienyl, 
furanyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with 
one of Rll, Rl2 or both R" and Rl2; 
R5 is 1-2 halogen; Ci-Cg alkyl; Ci-C^ haloalkyl; Ci-Cg alkoxy; Ci-Cg 

haloalkoxy; C2-C6 alkenyl; C2-C6 haloalkenyl; Cz-Cg alkynyl; Ci-Cg 
alkylthio; Cj-Ce haloalkylthio; Cj-Cg alkylsulfinyl; Cj-Cg alkylsulfonyl; 
Cg-Cg cydoalkyl; Cg-Cg alkenyloxy; COjCCi-Cg alkyl); NHCCj-Cg alkyl); 
N(Ci-C6 alkyl)2; -C(Rl8)=NORl7; cyano; or nitro; or R9 is phenyl, benzyl, 
beaizoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, furanyl, 
pyrimidinyl, ori^mmidinyloxy each optionally substituted with one of R", 
Rl2 or both RH and Rl2; 

RlO is halogen; C1-C4 alkyl; C1-C4 haloalkyl; Ci-C4 alkoxy; nitro; or cyano; or 
R5 and RlO, when attadied to adjacent atoms, are taken together as -OCH2O- or 

-OCH2CH2O-; each CH2 gtoap optionally substituted with 1-2 halogoi; 
R" and Rl2 are each independently halogen; Ci-C4 alkyl; C1-C4 haloalkyl; C1-C4 

alkcHcy; C1-C4 haloalkoxy; nitro; or cyano; 
R13 is halogen; C1-C3 alkyl; C1-C3 haloalkyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; 

nitro; or cyano; 

Rl4 is H; halogen; Cj-Ce alkyl; Cj-Ce haloalkyl; Cz-Cg alkenyl; Cz-Cg haloalkenyl; 

C2-C$ alkynyl; C2-C6 haloalkyityl; or Cg-Cg cydoallgrl; 
Ri5^ Rl6^ Rl7 and Rl8 are each independendy H; C1-C3 alkyl; orphoQrl 

optionally substinited with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 

alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and q are each independently 0, 1 or 2; and 
p and r are each independendy 0 or 1. 
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TITLE 

ARTHROPODICIDAL AND FUNGICIDAL CYCLIC AMIDES 
BACKGROUND OF THE INVENTION 
This invention relates to certain cyclic amides, their iV-oxides, agriculturally 
suitable salts and compositions, and methods of their use as fungicides and 
arthropodicides. 

The control of plant diseases caused by fiingal plant pathogens is exuremely 
important in achieving high crop efficiency. Plant disease damage to ornamental, 
vegetable, field, cereal, and fruit crops can cause significant reduction in productivity and 
thereby result in increased costs to the consumers. The control of arthropod pests is also 
extremely important in achieving high crop efficiency. Arthropod damage to growing 
and stored agronomic crops can cause significant reduction in productivity and thereby 
result in increased costs to the consumer. The control of arthropod pests in forestry, 
greenhouse crops, ornamentals, nursery crops, stored food and fiber products, livestock, 
household, and public and animal health is also important. Many products are 
commercially available for these purposes, but the need continues for new compounds 
which are more effective, less cosdy, less toxic, environmentally safer or have different 
modes of action. 

WO 95/14009 discloses cyclic amides of Formula i as fungicides: 



R4 




wherein 

A is O; S; N; NR^; or CR^^; 

G is C or N; provided that when G is C, A is O, S or NR^ and the floating double 
bond is attached to G; and when G is N, A is N or CR^"^ and the floating 
double bond is attached to A; 

W is O or S; 

X is ORh S(0)niR^; or halogen; 

R^ R2, and R^ are each independently, in part, H or C1-C5 alkyl; 
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R3 and R"* are each independently, in part, H; halogen; cyano; nitro; CpC^ alkyl; 

C1-C5 haloalkyl; CpC^ alkoxy; or CpCg haloalkoxy; 
Y is, in part, -0-; -CR^=CR^s -OC-; -CHR^O-; -OCHR^-; -CHR60-N=C(R7)-; 

-(R7)C=N-OCH(R6)s -C(R'7)=N-0-; -0-N=k:(R7)-; or a direct bond; 
5 R^ is independently H or C1-C3 alkyl; 

R"7 is, in part, H; C1-C6 alkyl; Cj-C^ haloalkyl; or C^-C^ alkoxy; 

Z is, in part, an optionally substituted phenyl, 3 to 14-membered nonaromatic 

heterocyclic ring system or 5 to 14-membered aromatic heterocyclic ring 

system; 

10 R^^ is H; halogen; Ci-Q alkyl; Ci-C^ haloalkyl; C2-C6 aUcenyl; C2-C6 haloalkenyl; 

C2-C5 allq^nyl; C2-C5 haloalkynyl; or C3-C5 cycloalkyl; and 
m is 0, 1 or 2. 

This publication does not disclose use of the compounds as arthropodicides. 
Furthermore, this publication does not disclose compounds where the optional 
15 substituents on Z are themselves substituted with C2'C^ alkenyl, C2-C6 haloalkenyl, 
C2-C5 alkynyl, C2-C5 haloalkynyl, C3-C6 alkenyloxy, C3-C5 haloalkenyloxy, CpC4 
alkylthio, C1-C4 haloalkylthio, C1-C4 alkylsulfinyl, C1-C4 haloalkylsulfinyl, C1-C4 
alkylsulfonyl, C1-C4 haloalkylsulfonyl, C^-C^ alkenylthio, C3-C5 haloalkenylthio, or SF5. 

SUMMARY OF THE INVENTION 
20 This invention involves compounds of Formula I including all geometric and 

stereoisomers, //-oxides, and agriculturally suitable salts thereof: 




I 

wherein 
25 E is selected from: 

i) 1,2-phenylene optionally substituted with one of R^, R"^, or both R^ and 

R"^; 

ii) a naphthsdene ring, provided that when G and Y are attached to the same 
ring, then G and Y are attached to adjacent ring members, the naphthalene 

30 ring optionally substituted with one of R^, R^, or both R3 and R^; and 

iii) a ring system selected from 5 to 12-membered monocyclic and fused 
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bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 
containing 1 to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
than 2 sulfurs, each fused bicyclic ring system optionally containing one 
nonaromatic ring that optionally includes one or two Q as ring members and 
optionally includes one or two ring members independently selected from 
C(=0) and S(0)2, provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
ring members, each aromatic heterocyclic ring system optionally substituted 
with one of R^, r4, or both and R^; 
A is O; S; N; NR5; or CR^^; 

G is C or N; provided that when G is C, then A is O, S or NR^ and the floating 
double bond is attached to G; and when G is N, then A is N or CR^"^ and the 
floating double bond is attached to A; 

W is O; S; NH; NCCj-Cs alkyl); or NOCCi-C^ alkyl); 

X is H; OR^; S(0)niR^; halogen; alkyl; CyC^ haloalkyl; C3-C6 cycloalkyl; 

cyano; NH2; NHRl ; N(Ci-C6 alkyl)Rl; NHCCpC^ alkoxy); or 

N(CpC6alkoxy)R^; 
Rl is C1-C5 alkyl; C1-C5 haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C5 

alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 

alkoxycarbonyl; 

R2 is H; Ci-C^ alkyl; C^-C^ haloalkyl; C2-C6 alkenyl; C2-C5 haloalkenyl; C2-C^ 
alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 
alkoxycarbonyl; hydroxy; C1-C2 alkoxy; or acetyloxy; 

R^ and R"^ are each independently halogen; cyano; nitro; hydroxy; CpCg alkyl; 
Cj-C^ haloalkyl; C2-C6 alkenyl; C2-C^ haloalkenyl; C2-C6 alkynyl; C2-C5 
haloalkynyl; C1-C5 alkoxy; C1-C6 haloalkoxy; 02-06 alkenyloxy; C2-C6 
alkynyloxy; CpCg alkylthio; C1-C5 alkylsulfinyl; C1-C5 alkylsulfonyl; formyl; 
C2-C5 alkylcarbonyl; C2-C6 alkoxycarbonyl; NH2C(0); 
(C1-C4 alkyl)NHC(O); (CpC4 alkyl)2NC(0); Si(R25)3; Ge(R25)3; 
(R2^)3Si-CsC-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R^ and optionally substituted with one or more R^^; or 

when E is 1,2-phenylene and R^ and R^ are attached to adjacent atoms, R^ and R"* 
can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 
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alkenylene orC3-C5 haloalkenylene each optionally substituted with 1-2 
CpCsalkyl; 

R5 is H; Cj-Cg alkyl; CpCe haloalkyl; Cj-Cg alkenyl; Cs-Cg haloalkenyl; C2-C6 
alkynyl; C2-C6 haloalkynyl; Cj-Cg cycloalkyl; C2-C4 aikylcarbonyl; or C2-C 
alkoxycarbonyl; 

Y is -0-; -S(0)n-; -NR15-; -C(=0)-; -CH(OR»5)-; -CHR6.; -CHR^CHR^-; 

-CR6=CR6-; -CHR150-; -OCHR15.; -CHRl5s(0)n-; -S(0)nCHRl5. 

-CHR150-N=C(R7)-: -(R7)C=N-OCH(Rl5)-; -C(R7)=n-0-; -0-N=C(R7)-; 
-CHR 150C(=0)N(R15).; -CHRl5oC(=S)N(Rl5).; -CHRl50C(=0)0-; 
-CHRl5oC(=S)Os -CHR150C(=0)S-; -CHR 15oC(=S)S-; 
-CHR15SC(=0)N(R15).; .CHR15SC(=S)N(R15)-; -CHRl5SC(=0)0-; 
-CHRl5sC(=S)0s -CHR15SC(=0)S-; -CHRl5sC(=S)S-; 
-CHR15SC(=NR15)S.; -CHR15N(R15)C(=0)N(R15).; 
-CHRl5o-N(Rl5)C(=0)N(Rl5).; -CHRl5o-N(Rl5)C(=S)N(Rl5).; 
-CHRl5o-N=C(R7)NRl5.; -CHR150-N=C(R7)0CH2-; 

-CHRl5o-N=C(R7).N=N-;-CHRl5o-N=C(R7)-C(=0)s 
-CHRl5o-N=C(R7)-C(=N-A2-Zl)-Al-; 

-CHR 150-N=C(R7)-C(R7)=N-A2.a3-: -CHR15o-N=C(-C(R7)=N-A2-Z1)-; 

-CHR15o-N=C(R7)-CH20-; -CHR15o.N=C(R7)-CH2S-; 

-0-CH2CH20-N=C(R7)s -CHR150-C(R15)=C(r7).. .CHR150-C(R7)=N-; 

-CHR15S-C(R7)=N-; -C(R7)=N-NR15.; -CH=N-N=C(R7)-; 

-CHR15N(R15).N=C(R7).; -CHR15N(C0CH3)-N=C(R7)-; ' 

-0C(=S)NR15C(=0)-; -CHR6-C(=W1>A1-; -CHR6CHR6^(=W1)-A1-; 

-CR6=CR6.C(=W1)-AI-; -C^-C(=W1)-A1-; -N=CR6-C(=W1)-A1-; or a 

direct bond; and the directionality of the Y linkage is defined such that the 

moiety depicted on the left side of the linkage is bonded to E and the moiety 

on the right side of the linkage is bonded to Z; 
Zi is H or -A3-Z; 
Wl isOorS; 

A' is O; S; NRl5; or a direct bond; 
A2 is O; NR15; or a direct bond; 

A3 is -C(=0)-; -S(0)2-; or a direct bond; 

each R6 is independendy H; 1-2 CH3; C2-C3 alkyl; C1-C3 alkoxy; C3-C6 
cycloalkyl; formylamino; C2-C4 alkylcarbonylamino; C2-C4 
alkoxycarbonylamino; NH2C(0)NH; (€,-€3 alkyl)NHC(0)NH; 
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(C1-C3 alkyl)2NC(0)NH; N{CpC3 alkyl)2; piperidinyl; morpholinyl; 

1-2 halogen; cyano; or nitro; 
each is independently H; C1-C5 alkyl; CpC^ haloalkyl; CpC^ alkoxy; CpC5 

haloalkoxy; CpC^ alkylthio; CyC^ alkylsulfmyl; Ci-Q alkylsulfonyl; Ci-C^ 
5 haloalkyithio; Cj-C^ haloalkyisulfmyl; CpCg haloalkylsulfonyi; C2-C5 

alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; C2-C6 haloalkynyl; C3-'C6 

cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; halogen; cyano; 

nitro; hydroxy; amino; NHCCj-Cg alkyl); NCCi-C^ alkyl)2; or morpholinyl; 
each Z is independently selected from: 
10 i) CyCiQ alkyl, C2-C10 alkenyl, and C2-C10 alkynyl each substituted with 

and optionally substituted with one or more 

ii) C3-Cg cycloalkyl, C3-C8 cycloalkenyl and phenyl each substituted with R^ 
and optionally substituted with one or more 

iii) a ring system selected from 3 to 14-membered monocyclic, fused bicyclic 
15 and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 

14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
20 nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 

nonaromatic or aromatic heterocyclic ring system substituted with R^ and 
optionally substituted with one or more R^^; 

iv) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyclic ring 

25 system, a nonaromatic carbocyclic ring system, or a ring system containing 

one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independently selected from C(=0) 
and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 
multicyclic ring system substituted with R^ and optionally substituted with 

30 one or more R^^; and 

v) adamantyl substituted with R^ and optionally substituted with one or more 
RJO; 

each Q is independently selected from the group -CHR^^-, -NR^^-, -0-, and 
-S(0)p-; 

35 RS is H; 1-2 halogen; CpC5 alkyl; C1-C6 haloalkyl; CpC^ alkoxy; C1-C6 

haloalkoxy; C2'C^ alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; C^-Cg 
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15 



alkylthio; CpCg haloalkylthio; Cj-Cg alkylsulfmyl; Cj-Cg alkyisulfonyl; 
Cs-Ce cycloalkyl; Cj-Cg aJkenyloxy; C02(C, -Cg alkyl); NH(C, -C^ a%l); 
NCCpCg alkyl)2; cyano; nitro; SiRl9R20R2l. or GeRl9R20R21; 
R» is H; 1-2 halogen; Cj-Cg alkyl; C-Cg haloalkyl; CpCg alkoxy; c'l-Cg 
haloalkoxy; Cz-Cg alkenyl; Cz-Cg haloalkenyl; C2-C6 alkynyl; Cj-Cfi 
alkylthio; Cj-Cg haloalkylthio; Cj-Ce alkylsulfinyl; Cj-Cg alkyisulfonyl; 
C3-C6 cycloalkyl; Cg-Cg alkenyloxy; C02(Ci-C6 alkyl); NHCCpCg aUqrl); 
N(Ci-C6 alkyl)2; -C(Ri8)=NORi7; cyano; nitro; SF5; SiR22R23R24. qj. 
GeR22R23R24. or r9 is phenyl, benzyl, benzoyl, phenoxy, pyridinyl,' 
pyridinyloxy. thienyl, thienyloxy, furanyl. pyrimidinyl. or pyrimidinyloxy each 
optionally substituted with one of Rl 1, Rl2, or both Rl l and Rl2; 
each RIO is independendy halogen; C1-C4 alkyl; CyC^ haloalkyl; C1-C4 alkoxy; 
nitro; or cyano; or 

when R9 and an RlO are attached to adjacent atoms on Z. R9 and said adjacentiy 
attached RlO can be taken togetiier as -OCH2O. or -OCH2CH2O-; each CH2 
group of said taken together R9 and RlO optionaUy substituted with 1-2 
halogen; or 

when Y and an RlO are attached to adjacent atoms on Z and Y is 

-CHR150-N=C(R7)-. .0-N=C{R7).. .0-CH2CH20-N=C(R7)-, 
-CHR150-C(R15)=C(R7)-. -CH=N-N=C(R7)-. -CHR15N(R15)-N=C(R7)- or 
-CHR15n(COCH3)-N=C(R7)-, r7 and said adjacentiy attached RiO can be 
taken togetiier as -(CH2)r-J- such that J is attached to Z; 
J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; -CH2S-; -N(R16)CH2-; or 
-CH2N(Ri6)-; each CH2 group of said J optionally substituted with 1 to 2 
25 CH3; 

Rll and Ri2 are each independentiy 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; 
C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; Cz-Cg haloalkynyl; C2-C6 
alkoxyalkyl; C2-C6 alkyltiiioalkyl; C^-C^ alkoxyalkynyl; C7-C10 
tetrahydropyranyloxyalkynyl; benzyloxymetiiyl; C1-C4 alkoxy; C1-C4 
haloalkoxy; C3-C6 alkenyloxy; C3-C6 haioalkenyloxy; C^-C^ alkynyloxy; 
C3-C6 haloalkynyloxy; C2-C6 alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; 
C2-C6 alkyltiiioalkoxy; C1-C4 alkyltilio; C1-C4 haloalkylthio; C1-C4 
alkylsulfmyl; C,-C4 haloalkylsulfinyl; C1-C4 alkyisulfonyl; €,-€4 
haloalkylsulfonyl; Cg-Cg alkenyltfiio; C3-C6 haloalkenylthio; Cs-Cg 
alkyltiiioalkylthio; nitro; cyano; tiiiocyanato; hydroxy; N(R2^)2; SFc- 

Si(R25)3; Ge(R25)3; (R25)3Si.fec.. OSi(R25)3; OGe(R25)3; C(=0)R26. 



20 
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C(=S)R26; C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; 
C(=0)N(R26)2; C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 
0C(=0)SR2'7. 0C(=0)N(R26)2. SC(=0)0R27; SC(=0)SR27; S(0)20R26; 

5 S(0)2N(R26)2; 0S(0)2R2^; N(R26)S(0)2R2'7; or phenyl, phenoxy, benzyl, 

benzyloxy, phehylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 
substituted with halogen, alkyl, C1-C4 haloalkyl, C1-C4 alkoxy. C1-C4 
haloalkoxy, nitro or cyano; 
each Ri^ is independently H; C1-C6 alkyl; CpCg haloalkyl; or phenyl optionally 
10 substituted with halogen, C1-C4 alkyl, Ci'C4 haloalkyl, C1-C4 alkoxy, C1-C4 

haloalkoxy, nitro or cyano; 
Rl^ is H; halogen; C^Ce alkyl; Cj-Ce haloalkyl; C^-C^ alkenyl; C2-C6 haloalkenyl; 

C2-C6 alkynyl; C2-C5 haloalkynyl; or C3-C6 cycloalkyl; 
each Rl5 is independently H; C1-C3 alkyl; C3-C6 cycloalkyl; or phenyl or benzyl, 
15 each optionally substituted on the phenyl ring with halogen, C1-C4 alkyl, 

C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; or 
when Y is -CHR15N(R15)C(=0)N(R15)-, the two R^^ attached to nitrogen atoms 

on said group can be taken together as -(CH2)s-; or 
when Y is -CHR150-N=C(R7)NR^5-, r7 and the adjacently attached R^^ can be 

20 taken together as -CH2-(CH2)s-; -0-(CH2)s-; -S-(CH2)s-; or 

-N(Ci-C3 alkyl)-(CH2)s"; with the directionality of said linkage defined such 
that the moiety depicted on the left side of the linkage is bonded to the 
carbon and the moiety on the right side of the linkage is bonded to the 
nitrogen; 

25 Ri6, R^*^, and R^^ are each independently H; C1-C3 alkyl; C3-C6 cycloalkyl; or 

phenyl optionally substituted with halogen, CyC^ alkyl, C1-C4 haloalkyl, 
C]-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
Rl9, R20, r21^ r22^ r23^ and R24 are each independently Cj-Cg alkyl; C2-C6 

alkenyl; C1-C4 alkoxy; or phenyl; 
30 each R25 is independenfly C1-C4 alkyl; C1-C4 haloalkyl; C2-C4 alkenyl; C1-C4 

alkoxy; or phenyl; 

each R26 is independently H; Ci-C^ alkyl; C1-C6 haloalkyl; C2-C6 alkenyl; C2-C6 
haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, CpC4 
35 alkyl, C j -C^ haloalkyl, C 1 -C4 alkoxy, C 1 -C4 haloalkoxy, nitro or cyano; 
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each R27 is independently Cj-Cg alkyl; CpCfi haJoalkyl; Ca-Q alkenyl; C2-C5 
haloalkenyl; C2-C6 alkynyl; Ci-Cg haloalkynyl; Cg-Cg cycloalkyi; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, CpC4 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, €,-€4 haloalkoxy, nitro or cyano; 
5 m, n and p are each independently 0, 1 or 2; 

r is 0 or 1 ; and 
s is 2 or 3. 

This invention provides a method for controlling arthropods comprising contacting 
the arthropods or their environment with an arthropodicidally effective amount of a 
1 0 compound of Formula I including all geometric and stereoisomers. ;\^-oxides. and 
agriculturally suitable salts thereof, provided that: 

(i) when E is 1,2-phenylene optionaUy substituted with one of R3, R4, or both R3 
and R4; X is ORl, S(0)niRl or halogen; Y is -0-, -S(0)n-, -NRl5.. 
-C(=0)-,-CH(ORl5)-. .CHR6., -CHR6CHR6-, -CR6=CR6., 

15 -CHR150-. -OCHR15., .CHRl5s(0)„-, .S(0)nCHRl5-, 

-CHRl5o-N=C(R7)-. -(R'^)C=N-OCH(Rl5)., -C(R7)=N-0-, -0-N=C(R7)-, 
-CHRl5oC(=0)N(Rl5). or a direct bond; and R9 is SiR22R23R24 or 
GeR22R23R24. 2 is Other than phenyl or a 5 to 14-membered aromatic 
heterocycUc ring system each substituted with R^ and optionally substituted 
20 with one or more R^^; 

(ii) when E is a naphthalene ring optionally substituted with one of R3, r4, or both 
R3 and R4; r3 or R4 is Si(R25)3 or Ge(R25)3; and Y is -0-, -S(0)n-. 
-C(=OK -CHR6., -CHR6CHR6-, -CR6=CR6-, -CsC-. -0CUR15_, 
-S(0)nCHRl5- or a direct bond; then Z is other than Cj-Cjo alkyl, C2-C10 
alkenyl or C2-C10 alkynyl each substituted with R9 and optionally substituted 
with one or more R'O; and 

(iii) when E is a naphthalene ring optionaUy substituted with one of R3, R\ or both 

R3 and R4; r3 or R4 is Si(R25)3 or Ge(R25)3; and Y is -S(0)n-. -C(=0)-. • 
-C^- or a direct bond; then Z is other than phenyl substituted with R^ and 
30 optionally substituted with one or more R^O. 

This invention also provides selected compounds of Formula I which are 
considered particularly effective fungicides and arthropodicides. Specifically, this 
invention provides compounds of Formula lA including all geometric and stereoisomers, 
A^-oxides, and agriculturally suitable salts thereof, and agricultural compositions 
35 containing them and their use as ftmgicides and arthropodicides: 
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lA 

wherein 

E is 1,2-phenylene optionally substituted with one of R^, R^, or both R^ and R"*; 
A is O or N; 

G is C or N; provided that when G is C, then A is O and the floating double bond 
is attached to G; and when G is N, then A is N and the floating double bond 
is attached to A; 

W is O; 

XisORl; 

Rl is Cj-Csalkyl; 

R2 is H or C1-C2 alkyl; 

R3 and R^ are each independently halogen; cyano; nitro; Cj-C^ alkyl; C1-C5 

haloalkyl; C1-C5 alkoxy; or Cj-Cg haloalkoxy; Cj-C^ alkylsulfonyl; C2-C5 
alkylcarbonyl; C2-C6 alkoxycarbonyl; (C1-C4 alkyl)NHC(O); 
(C1-C4 alkyl)2NC(0); benzoyl; or phenylsulfonyl; 

Y is -O.; -S(0)nS -NRl5.; -C(=0)-; -CHCOR^^).; .CH2-; -CH2CH2-; -CH=CH-; 
-C^S -CH2O-; -OCH2S -CH2S(0)n-; -S(0)nCH2-; or a direct bond; and 
the directionality of the Y linkage is defined such that the moiety depicted on 
the left side of the linkage is bonded to E and the moiety on the right side of 
the linkage is bonded to Z; 

Z is selected from the group 2-thiazolyl; 1,2,4-oxadiazolyl; 1,3,4-oxadiazolyl; 

l,2,4-thiadia2olyl; 1,3,4-thiadiazolyl; and pyrazinyl; each group substituted 
with R^ and optionally substituted with one or more Rio. 

R9 is H; halogen; Cj-Cg alkyl; Ci-Cg haloalkyl; Cj-Cg alkoxy; Cj-Ce haloalkoxy; 
C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; Cj-Cg alkylthio; Cj-Cg 
haloalkylthio; CpCg alkylsulfinyl; Cj-Cg alkylsulfonyl; C3-C6 cycloalkyl; 
C3-C6 alkenyloxy; COzCCi-Cg alkyl); NH(Ci-C6 alkyl); N(Ci-C6 alkyl)2; 
-C(Rl8)=NORl''; cyano; nitro; SF5; SiR22R23R24. or GeR22R23R24. or r9 is 

phenyl, benzyl, ben2x>yl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, 
furanyl, pyrimidinyl, or pyriniidinyloxy each optionally substituted with one 
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of Rl 1, Ri2 or both R» ' and R'2; provided that when Z is pyrazinyl, then R9 
is other than H or Cj-Cg haloalkyl; 
each RlO is independently halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; 
nitro; or cyano; or 

when r9 and an R^O are attached to adjacent atoms on Z, and said adjacently 
attached RlO can be taken together as -OCH2O- or -OCH2CH2O-; each CH2 
group of said taken together R9 and R^O optionally substituted with 1-2 
halogen; 

Rl 1 and R'2 are each independently 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; 
C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C2-C6 
alkoxyalkyl; C2-C^ alkylthioalkyl; C^-C^ alkoxyalkynyl; Cy-C^o 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; C1-C4 alkoxy; C1-C4 
haloalkoxy; C^-C^ alkenyloxy; C3-C6 haloalkenyloxy; Cg-Cg alkynyloxy; 
C3-C6 haloalkynyloxy; C2-C6 alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; 
C2-C6 alkylthioalkoxy; C1-C4 alkylthio; C1-C4 haloalkylthio; C1-C4 
alkylsulfinyl; C1-C4 haloalkylsulfinyl; C1-C4 alkylsulfonyl; C1-C4 
haloalkylsulfonyl; C3-C5 alkenylthio; Cg-Cg haloalkenylthio; C2-C6 
alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy; N(R26)2; SF5; 
Si(R25)3; Ge(R25)3; (R25^^si-C^.; OSi(R25)3; OGe(R25)3; C(=0)R26; 
C(=S)R26; C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; 
C(=0)N(R26)2; C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; 
S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, phenoxy, benzyl, 
benzyloxy, phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 
substituted with halogen, C1-C4 alkyl, CyC^ haloalkyl, CJ-C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano; 
is H; C1-C3 alkyl; or cyclopropyl; 

and R^^ are each independently H; C1-C3 alkyl; C^-C^ cycloalkyl; or phenyl 
optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
R22, r23^ and R24 are each independenUy Cj-Cg alkyl; C2-C6 alkenyl; CpC4 
alkoxy; or phenyl; 

each R25 is independently C1-C4 alkyl; CpC4 haloalkyl; C2-C4 alkenyl; CpC4 
alkoxy; or phenyl; 
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each R26 is independently H; C1-C6 alkyl; Cj-C^ haloalkyl; C2-C6 alkenyl; C2-C6 
haioalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 cycioalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C1-C4 
alkyl, C1-C4 haloalkyl, CpC4 alkoxy, C1-C4 haloalkoxy^ nitro or cyano; 
5 each R27 is independenUy Cj-C^ alkyl; CpC^ haloalkyl; C2-C6 alkenyl; C2-C5 

haioalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 cycioalkyl; or phenyl 
or ben2yl, each optionally substituted on the phenyl ring with halogen, C^-C^ 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; and 

n is 0, 1 or 2. 

10 This invention also provides certain compounds of Formula I which are useful as 

fungicides and arthropodicides. Specifically, this invention provides compounds of 
Formula IB including all geometric and stereoisomers, //-oxides, and agriculturally 
suitable salts thereof, and agricultural compositions containing them and their use as 
fungicides and arthropodicides: 

15 




wherein 

E is selected from: 

i) 1,2-phcnylenc optionally substituted with one of R^, R^, or both R^ and 
20 R4; 

ii) a naphthalene ring, provided that when G and Y are attached to the same 
ring, then G and Y are attached to adjacent ring members, the naphthalene 
ring optionally substituted with one of R^, R^, or both R^ and R^; and 

iii) a ring system selected from 5 to 12-membered monocyclic and fused 
25 bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 

containing 1 to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
than 2 sulfiirs, each fused bicyclic ring system optionally containing one 
30 nonaromatic ring that optionally includes one or two Q as ring members and 

optionally includes one or two ring members independently selected from 
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C(=0) and S(0)2, provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
ring members, each aromatic heterocyclic ring system optionally substituted 
with one of R3, R4, or both R3 and R4; 
A is O; S; N; NR5; or CR'4; 

G is C or N; provided that when G is C, then A is O, S or NR5 and the floating 
double bond is attached to G; and when G is N, then A is N or CRi'* and the 
floating double bond is attached to A; 

W is O; S; NH; NCCpCg alkyl); or NOCCi-Cg alkyl); 

X is H; ORl; S(0)inRl; halogen; Cj-Cg alkyl; Cj-Ce haloalkyl; C3-C6 cycloalkyl; 

cyano; NH2; NHRl; NCCj-Cg alkyl)Rl; NHCCj-Ce alkoxy); or 

N(Ci-C6alkoxy)Rl; 
Rl is Cj-Cfi alkyl; Cj-Cg haloalkyl; C2-C6 alkenyl; Cj-Cg haloalkenyl; Cj-C^ 

alkynyl; Cz-Cg haloalkynyl; Cj-Cg cycloalkyl; C2-C4 alkylcaii)onyl; or C2-C4 

aUcoxycarbonyl; 

R2 is H; Cj-Cg alkyl; Cj-Cg haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-Cg 
alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; C2-C4 alkylcaibonyl; C2-C4 
alkoxycarbonyl; hydroxy; C1-C2 alkoxy; or acetyloxy; 

R3 and R'* are each independently halogen; cyano; nitro; hydroxy; Cj-Cg alkyl; 
Cj-Cg haloalkyl; C2-Cg alkenyl; C2-Cg haloalkenyl; C2-Cg alkynyl; C2-Cg 
haloalkynyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; C2-Cg alkenyloxy; C2-Cg 
alkynyloxy; Cj-Cg alkylthio; Cj-Cg alkylsulfmyl; Cj-Cg alkylsulfonyl; formyl; 
C2-Cg alkylcarbonyl; C2-Cg alkoxycarbonyl; NH2C(0); 
(C1-C4 alkyl)NHC(O); (C1-C4 alkyl)2NC(0); Si(R25)3; Ge(R25)3; 
(R25)3Si-C>C-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R^ and optionally substituted with one or more RlO; or 

when E is 1,2-phenylene and r3 and R4 are attached to adjacent atoms, R3 and R^ 
can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 
alkenylene or C3-C5 haloalkenylene each optionally substituted with 1-2 
C1-C3 alkyl; 

R5 is H; CpCg alkyl; Cj-Cg haloalkyl; C2-C6 alkenyl; C2-Cg haloalkenyl; C2-Cg 
alkynyl; C2-Cg haloalkynyl; C^-Cs cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 
alkoxycarbonyl; 

Y is -0-; -S(0)n-; -NRl5.; -C(=0)-; -CH(ORl5)-; -CHR6-; -CHR6CHR6-; 

-CR6=CR6-; -CsC-; -CHRISQ-; -OCHR15-; -CHRl5s(0)nS -S(0)nCHRl5-; 
-CHRl5o-N=C(R'7)-; -(R7)C=N-0CH(R15)-; .C(R7)=N-0-; -0-N=C(R7)-; 
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-CHR'50C(=0)N(R'5).; -CHRl50C(=S)N(Rl5).; -CHRl50C(=0)0-; 
-CHR150C(=S)0-; -CHRl50C(=0)S-; -CHRl5oC(=S)S-; 
-CHR>5SC(=0)N(R15)-; -CHRl5sC(=S)N(Rl5).; -CHR15SC(=0)0-; 
-CHR15SC(=S)0-; -CHR'5sC(=0)S-; -CHRl5sC(=S)S-; 
5 -CHR15SC(=NR15)S-; -CHR15n(R15)C(=0)N(R15)-; 

-CHR150-N(R15)C(=0)N(R15)-;<:hr15o-N(R15)C(=S)N(R15).; 
-CHR15o-N=C(R7)NR15-; -CHR150-N=C(R7)OCH2-; 
-CHR150-N=C(R7)-N=N-;-CHR150-N=C(R7)-C(=0)-; 
-CHR15o-N=C(R7)-C(=N-A2-Z1)-A»-; 
10 -CHR150-N=C(R7)-C(R7)=N-A2-a3-: -CHR150-N=C(-C(R7)=N-A2-Z1)-; 

-CHR»50-N=C(R7)-CH20-; -CHR150-N=C(R7)-CH2S-; 
-0-CH2CH20-N=C(R7)-; -CHR150-C(R15)=C(R7)-: -CHR150-C(R7)=N-; 
-CHR15s-C(R7)=N-; -C(R7)=N-NR15-; -CH=N-N=C(R7)-; 

-CHR15N(R15)-N=C(R7)-;-CHR15N(C0CH3)-N=C(R7)-; 

15 -0C(=S)NRl5c(=0)-; -CHR6-C(=w1)-A1-; -CHR6cHR6.C(=W1)-A1-; 

-CR6=CR6-C(=W1)-A1-; -<:=C-C(=Wl)-Al-; -N=CR6-C(=W1)-A1-; or a 
direct bond; and the directionality of the Y linkage is defined such that the 
moiety depicted on the left side of the linkage is bonded to E and the moiety 
on the right side of the linkage is bonded to Z; 

20 Zl is H or -A3-Z; 

Wl is O or S; 

A' is O; S; NR^^; or a direct bond; 
A2 is O; NRl5; qj- ^ ^ixect bond; 
a3 is -C(=0)-; -S(0)2-; or a direct bond; 
25 each R^ is independently H; 1-2 CH3; C2-C3 alkyl; C1-C3 alkoxy; C3-C6 

cycloalkyl; fomiylanuno; C2-C4 alkylcarbonylamino; C2-C4 
alkoxycarbonylamino; NH2C(0)NH; (C1-C3 alkyl)NHC(0)NH; 
(C1-C3 alkyl)2NC(0)NH; NCCpCj alkyl)2; piperidinyl; morpholinyl; 
1-2 halogen; cyano; or nitro; 
30 each R7 is independently H; C 1 -Cg alkyl; C j -Cg haloaUcyl; C , -C5 alkoxy; C j -Cg 

haloalkoxy; Ci-Cg alkyltfiio; CpCg alkylsulfmyl; CpCg alkylsulfonyl; Cj-Cg 
haloalkylthio; Ci-Cshaloalkylsulfmyl; CpCg haloalkylsulfonyl; C2-C6 
alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C3-C6 
cycloalkyl; C2-C4 aUgrlcarbonyl; C2-C4 alkoxycarbonyl; halogen; cyano; 
35 nitro; hydroxy; amino; NH(Ci-C6 alkyl); N(Cj-C5 alkyl)2; or morpholinyl; 
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each Z is independently selected from: 

i) Ci-Cio alkyl, Cj-Cio alkenyl, or C2-C10 alkynyl each substituted with R9 
and optionally substituted with one or more R'O; 

n) C3-C8 cycloalkyl. Cj-Cg cycloalkenyl or phenyl each substituted with R9 
and optionally substituted with one or more RiO; 

iii) a ring system selected from 3 to 14-membered monocycUc, fused bicyclic 
and fused tricycUc nonaromatic heterocyclic ring systems and 5 to 
14-membeied monocyclic, fused bicyclic and fused tricycUc aromatic 
heterocyclic ring systems, each heterocycUc ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 
nonaromatic or aromatic heterocyclic ring system substituted with R9 and 
optionally substituted with one or more RlO; 

iv) a multicyclic ring system selected from 8 to M-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyclic ring 
system, a nonaromatic carbocyclic ring system, or a ring system containing 
one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independenfly selected from C(=0) 
and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 
multicyclic ring system substituted with R9 and optionally substimted with 
one or more RlO; and 

V) adamantyl substituted with R9 and optionally substituted with one or more 
RlO; 

each Q is independently selected from the group -CHR13-, -NRi3. .q- and 
-S(0)p-; 

R8 is H; 1-2 halogen; Cj-Ce alkyl; Cj-Cg haloalkyl; Cj-Cg alkoxy; Cj-Cg 
haloalkoxy; Cj-Cg alkenyl; Cj-Cg haloalkenyl; Cj-Cg alkynyl; Cj-Cg 
alkylthio; CpCg haloalkylthio; Cj-Cg alkylsulfinyl; CpCg alkylsulfonyl; 
C3-C6 cycloalkyl; Cg-Cg alkenyloxy; COaCCj-Cg alkyl); NHCCj-Cg alkyl); 
N(Ci-Cg alkyl)2; cyano; nitro; SiRl9R20R21. qj. GeRl9R20R21- 

R9 is phenyl, benzyl, benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyioxy. 
ftiranyl, pyrimidinyl, or pyrimidinyloxy each substimted with Rl l and 
optionally substituted with Ri2; 

each R»0 is independently halogen; C1-C4 alkyl; C,-C4 haloalkyl; C1-C4 alkoxy; 
nitro; or cyano; or 
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when and an R^^ are attached to adjacent atoms on Z, R^ and said adjacently 
attached R^^ can be taken together as -OCH2O- or -OCH2CH2O-; each CH2 
group of said taken together R^ and R^^ optionally substituted with 1-2 
halogen; or 

5 when Y and an R^^ are attached to adjacent atoms on Z and Y is 

-CHR15o>N=C(R7)-, -0.N=C(R'7)., .0-CH2CH20-N=C(R7)-, 
-CHRl5o-C(Rl5)=C(R'7)-, .CH=N-N=C(R7)-, •CHR15n(R15)-N=C(R7). or 
-CHR15n(COCH3)-N=C(R7)., r7 and said adjacenfly attached R^O can be 
taken together as -(CH2)r-J- such that J is attached to Z; 
10 J is -CH2-; -CH2CH2-; -OCH2-; -CH2OS -SCH2-; -CH2SS -N(Rl6)CH2-; or 

-CH2N(R^6)-; each CH2 group of said J optionally substituted with 1 to 2 
CH3; 

Rll is C2-C6 alkenyl; C2-C^ haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C^-C^ 
alkoxyalkyl; C2-C5 alkylthioalkyl; C3-C5 alkoxyalkynyl; C7-C10 

15 tetrahydropyranyloxyalkynyl; benzyloxymethyl; C3-C5 alkenyloxy; C3-C5 

haloalkenyloxy; C3-C5 alkynyloxy; C3-C5 haloalkynyloxy; C2-C5 
alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C2-C5 alkylthioalkoxy; Ci-C^ 
alkylthio; CpC4 haloalkylthio; C1-C4 alkylsulfinyl; C1-C4 haloalkylsulfinyl; 
C1-C4 alkylsulfonyl; CJ-C4 haioalkylsulfonyl; C3-C5 alkenylthio; C3-C5 

20 haloalkenylthio; C2-C6 alkylthioalkylthio; thiocyanato; hydroxy; N(R^^)2; 

SF5; (R25)3Si.feC-; OSi(R25)3; OGe(R25)3; C(=0)R26; C(=S)R2^; 

C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; C(=0)N(R26)2; 

C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26. SC(=0)R26; SC(=S)R26; 

N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 0C(=0)SR27; 
25 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; S(0)2N(R26)2; 

0S(0)2R2'7; N(R26)S(0)2R2'7; or phenyl, phenoxy, benzyl, benzyloxy, 

phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally substituted 

with halogen, C1-C4 alkyl, C]-C4 haloalkyl, C1-C4 alkoxy, C1-C4 

haloalkoxy, nitro or cyano; 
30 Rl2 is 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; C2-C6 alkenyl; C2-C6 

haloalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C2-C5 alkoxyalkyl; C2-C5 

alkylthioalkyl; C3-C5 alkoxyalkynyl; C-j-Ciq tetrahydropyranyloxyalkynyl; 

benzyloxymediyl; C1-C4 alkoxy; C1-C4 haloalkoxy; C3-C5 alkenyloxy; 

C3-C5 haloalkenyloxy; C3-C5 alkynyloxy; C3-C6 haloalkynyloxy; C2-C5 
35 alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C2-C5 alkylthioalkoxy; C1-C4 

alkylthio; C1-C4 haloalkylthio; C^-C^ alkylsulfinyl; C1-C4 haloalkylsulfinyl; 
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C,-C4 alkylsulfonyl; C,-C4 haloalkylsuJfonyl; Cj-Cg alkenylthio; C3-C6 
haloalkenylthio; Cz-Cg alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy 
N(R26)2; SF5; Si(R25)3; Ge(R25)3; (RlS^^si-C^,. OSi(R25)y, OGe(R25)3; ' 
C(=0)R26; C(=S)R26; C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; 
C(=0)N(R26)2; C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26. 
S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, phenoxy. benzyl.' 
benzyloxy. phenylsulfonyl. phenylethynyl or pyridinylethynyl, each optionally 
substituted with halogen. €,-€4 alkyl, €,-€4 haloalkyi. C1-C4 aikoxy. C.-C^ 
haloalkoxy, nitro or cyano; 

each R13 is independently H; Ci-Cg alkyl; C-Cg haloalkyi; or phenyl optionaUy 
substituted with halogen. C^-C^ alkyl. C1-C4 haloalkyi, €,-€4 aikoxy, CJ-C4 
haloalkoxy, nitro or cyano; 

R14 is H; halogen; Cj-Cg alkyl; Cj-Cg haloalkyi; Cz-Cg alkenyl; C2-Cg haloalkenyl; 

Cj-Cg alkynyl; Cz-Cg haloalkynyl; or Cj-Cg cycloalkyl; 
each R15 is independently H; C,-C3 alkyl; Ca-Cg cycloalkyl; or phenyl or benzyl, 
each optionally substituted on the phenyl ring with halogen. C1-C4 alkyl. 
C1-C4 haloalkyi, CJ-C4 aikoxy, C1-C4 haloalkoxy, nitro or cyano- or 
when Y is -CHR15N(R15)C(=0)N(R15)-. the two Rl5 attached to nitrogen atoms 

on said group can be taken together as -(CH2)sS or 
when Y is -CHR150-N=C(R7)NR15-. r7 a„d the adja^ntiy attached Rl5 can be 
taken together as -CH2-(CH2)s-; -0-(CH2)s-; -S-(CH2)s-; or 
-N(Ci-C3 alky])-(CH2)s-; with the directionality of said linkage defined such 
that the moiety depicted on the left side of the linkage is bonded to the 
carbon and the moiety on the right side of the linkage is bonded to the 
nitrogen; 

R16 IS H; C,-C3 alkyl; C3-C6 cycloalkyl; or phenyl optionally substituted with 
halogen, C,-C4 alkyl. C1-C4 haloalkyi. C1-C4 aikoxy, C1-C4 haloalkoxy. 
nitro or cyano; 

R20. and R21 are each independenUy Cj-Cg alkyl; Cj-Cg alkenyl; €,-€4 
aikoxy; or phenyl; 

each R25 is independently C1-C4 alkyl; C1-C4 haloalkyi; C2-C4 alkenyl; €,-€4 
aikoxy; or phenyl; 

each R26 is independently H; Ci-Cg alkyl; Cj-Cg haloalkyi; C2-C6 alkenyl; C2-C6 
haloalkenyl; Cz-Cg alkynyl; C2-C6 haloalkynyl; Cj-Cg cycloalkyl; or phenyl 
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or benzyl, each optionally substituted on the phenyl ring with halogen, C1-C4 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 

each R^"? is independenUy CpC^ alkyl; CpCg haloalkyl; C2-C6 alkenyl; C2-C6 
haloalkenyl; C2'C^ alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, CpC4 
alkyl, C J-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 

m, n and p are each independently 0, 1 or 2; 

r isOor 1; and 

s is 2 or 3. 

This invention also provides compounds of Formula II including all geometric and 
stereoisomers which are useful as intemiediates for the preparation of the fungicides and 
arthropodicides of Formula I where Y is oxygen: 



E is 1,2-phenylene optionally substituted with one of R^, r4, or both R^ and R"*; 
A is O; S; N; NR5; or CR^^; 

G is C or N; provided that when G is C, then A is O, S or NR^ and the floating 
double bond is attached to G; and when G is N, then A is N or CR^^ and the 
floating double bond is attached to A; 

W is O; S; NH; NCCi-Q alkyl); or NO(Ci-C6 alkyl); 

X is ORl; S(0)niR^; or halogen; 

Rl is C]-C6 alkyl; Ci-C^ haloalkyl; C2-'C6 alkenyl; C2-C6 haloalkenyl; C2-C5 

alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 
alkoxycarbonyl; 

R2 is H; C1-C6 alkyl; Cj-Cg haloalkyl; C2'C^ alkenyl; C2-C6 haloalkenyl; C2-C6 
alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 
alkoxycarbonyl; hydroxy; C1-C2 alkoxy; or acetyloxy; 

R^ and R^ are each independently halogen; cyano; nitro; hydroxy; CpC^ alkyl; 
C1-C5 haloalkyl; C2-C5 alkenyl; C2-C5 haloalkenyl; C2-C6 alkynyl; C2-C5 
haloalkynyl; Cj-Cg alkoxy; CpCg haloalkoxy; C2-C6 alkenyloxy; C2-C6 
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alkynyloxy; Cj-Ce alkylthio; Cj-Cg alkylsulfinyl; Cj-Cg alkylsulfonyl; forniyl; 
C2-C6 alkylcarbonyl; Cj-Cg alkoxycarbonyl; NH2C(0); 
(C,-C4 alkyl)NHC(O); (C1-C4 alkyDzNQO); Si(R25)3; Ge(R25)3; 
(R25)3Si.feC-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
subsUtuted with R8 and optionally substituted with one or more RlO- or 
when R3 and R4 are attached to adjacent atoms. R3 and R4 can be taken together 
as C3-C5 alkylene. C3-C5 haloalkylene. C3-C5 alkenylene or C3-C5 
haloalkenylene each optionally substituted with 1-2 C1-C3 alkyl; 
R5 is H; C,-C6 alkyl; Cj-Cg haloalkyl; Cs-Cg alkenyl; C^-Ce haloalkenyl; Cz-Cg 
alkynyl; Cz-Q haloalkynyl; C3.C6 cycloalkyl; C2-C4 alkylcarbonyl; or Co-Q 
alkoxycarbonyl; 

R8 is H; 1-2 halogen; Cj-Cg alkyl; Cj-Ce haloalkyl; C, -Cg alkoxy; Cj-Cg 
haloalkoxy; Cs-Cg alkenyl; C^Cg haloalkenyl; Cj-Cg alkynyl; CpCg 
alkylthio; Cj-Cg haloalkylthio; C,-Cg alkylsulfinyl; Ci-Cg alkylsulfonyl; 
C3-Cg cycloalkyl; C^-C^ alkenyloxy; COzCCj-Cg alkyl); NHCCj-Cg alk^^l); 
NCCi-Cg alkyl)2; cyano; nitro; SiRi9R20R2l. or GeRi9R20R2i. 
each RIO is independently halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; 
nitro; or cyano; 

R14 is H; halogen; Cj-Cg alkyl; Cj-Cg haloalkyl; C^C^ alkenyl; Cj-Cg haloalkenyl- 

C2-C6 alkynyl; C2-C6 haloalkynyl; or C3-Cg cycloalkyl; 
R»9 R20 and R21 are each independently Cj-Cg alkyl; Cz-Cg alkenyl; C1-C4 
alkoxy; or phenyl; 

each R25 is independently C1-C4 alkyl; C.-C, haloalkyl; C2-C4 alkenyl; CJ-C4 
alkoxy; or phenyl; and 
25 m is 0, 1 or 2. 

DETAILS OF rvTP INVE^^rTO^J 
In the above recitations, the term "alkyl". used either alone or in compound words 
such as "alkylthio" or "haloalkyl" includes straight-chain or branched alkyl. such as 
methyl, ethyl, n-propyl. /-propyl, or the different butyl, pentyl or hexyl isomers. The 
term "1-2 CH3" indicates that the substituent can be methyl or. when there is a hydrogen 
attached to the same atom, the substituent and said hydrogen can both be methyl 
"Alkenyl" mcludes straight-chain or branched alkenes such as vinyl. 1-propenyI. 
2-propenyl. and the different butenyl. pcntcnyl and hexenyl isomers. "Alkenyl" also 
mcludes polyenes such as 1.2-propadienyI and 2.4-hexadienyl. "Alkynyl" includes 
straight-chain or branched alkynes such as ethynyl, 1-propynyi, 2-pi.,pynyl and the 
different butynyl. pentynyl and hexynyl isomei^. "Alkynyl" can also include moieties 
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comprised of multiple triple bonds such as 2,5-hexadiynyl. "Alkylene" denotes a 
straight-chain alkanediyl. Examples of "alkylene" include CH2CH2CH2, 
CH2CH2CH2CH2. CH2CH2CH2CH2CH2. "Alkenylene" denotes a straight-chain 
alkenediyl containing one olefinic bond. Examples of "alkenylene" include CH.,CH=CH 
CH2CH2CH=CH. CH2CH=CHCH2 and CH2CH=CHCH2CH2. "Alkoxy" incrudes, for ' 
example, methoxy. ethoxy. «-propyloxy, isopropyloxy and the different butoxy, pentoxy 
and hexyloxy isomers. "Alkoxyalkyl" denotes alkoxy substitution on alkyl. Examples of 
"alkoxyalkyl" include CH3OCH2, CH3OCH2CH2, CH3CH2OCH2, 
CH3CH2CH2CH2OCH2 and CH3CH2OCH2CH2- "Alkoxyalkoxy" denotes alkoxy 
substitution on alkoxy. "Alkenyloxy" includes straight-chain or branched alkenyloxy 
moieties. Examples of "alkenyloxy" include H2C=CHCH20, (CH3)2C=CHCH20 
(CH3)CH=CHCH20, (CH3)CH=C(CH3)CH20 and CH2=CHCH2CH20. "Alkynyloxy" 
mcludes straight-chain or branched alkynyloxy moieties. Examples of "alkynyloxy" 
include HC^CH20. CH3C^CH20 and CH3OCCH2CH2O. "Alkylthio" includes 
branched or straight-chain alkylthio moieties such as methylthio. ethylthio, and the 
different propylthio, butylthio. pentylthio and hexylthio isomers. "Alkylthi'oalkyl" 
denotes alkylthio substitution on alkyl. Examples of "alkylthioalkyl" include CH3SCH2 
CH3SCH2CH2. CH3CH2SCH2, CH3CH2CH2CH2SCH2 and CH3CH2SCH2CH2. 
"Alkylthioalkylthio" denotes alkylthio substitution on alkylthio. Analogously, 
"alkylthioalkoxy" denotes alkylthio substitution on alkoxy. "Alkylsulfmyl" includes both 
enantiomers of an alkylsulfmyl group. Examples of "alkylsulfinyl" include CH3S(0) 
CH3CH2S(0). CH3CH2CH2S(0), (CH3)2CHS(0) and the different butylsulfmyl, 
pentylsulfmyl and hexylsulfmyl isomers. Examples of "alkylsulfonyl" include CHjSCOj, 
CH3CH2S(0)2, CH3CH2CH2S(0)2. (CH^)2CHS(0)2 and the different butylsulfonyl 
pentylsulfonyl and hexylsulfonyl isomers. "Alkenylthio" is defined analogously to the' 
above examples. "Cycloalkyl" includes, for example, cyclopropyl, cyclobutyl. 
cyclopentyl. and cyclohexyl. "Cycloalkenyl" includes groups such as cyclopentenyl and 
cyclohexenyl as well as groups with more than one double bond such as 1.3- and 
1,4-cyclohexadienyI. "Trialkylsiiylalkoxyalkoxy" denotes trialkylsilylalkoxy substitution 
on alkoxy. Examples of "trialkylsiiylalkoxyalkoxy" includes, for example. 
(CH3)3SiCH2CH20CH20. The term "aromatic carbocyclic ring system" includes fully 
aromatic carbocycles and carbocycles in which at least one ring of a polycyclic ring 
system is aromatic (where aromatic indicates that the Huckel rule is satisfied). The term 
"nonaromatic carbocycUc ring system" denotes fully saturated carijocycles as well as 
partially or fully unsaturated carbocycles where the Huckel rule is not satisfied by any of 
the rings in the ring system. The term "aromatic heterocyclic ring system" includes fiilly 
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aromatic heterocycles and heterocycles in which at least one ring of a polycyclic ring 
system is aromatic (where aromatic indicates that the Huckel rule is satisfied). The term 
"nonaromatic heterocyclic ring system" denotes fully saturated heterocycles as well as 
partially or fully unsaturated heterocycles where the Huckel rule is not satisfied by any of 
5 the rings in the ring system. The heterocyclic ring systems can be attached through any 
available carbon or nitrogen by replacement of a hydrogen on said carbon or nitrogen. 
One skilled in the art will appreciate that not aU nitrogen containing heterocycles can 
form ;V-oxides since the nitrogen requffes an available lone pair for oxidation to the 
oxide; one skilled in the art will recognize those nitrogen containing heterocycles which 
10 can form AT-oxides. 

The term "halogen", either alone or in compound words such as "haloalkyl", 
includes fluorine, chlorine, bromine or iodine. The term "1-2 halogen" indicates that one 
or two of the available positions for that substituent may be halogen which are 
independently selected. Further, when used in compound words such as "haloalkyl". said 
alkyl may be partially or fully substituted with halogen atoms which may be the same or 
different. Examples of "haloalkyl" include F3C, CICH2, CF3CH2 and CF3CCI2 The 
terms "haloalkenyl". "haloalkynyl", "haloalkoxy", and the like. ai« defined analogously to 
the term "haloalkyl". Examples of "haloalkenyl" include (C1)2C=CHCH2 and 
CF3CH2CH=CHCH2. Examples of "haloalkynyl" include HCsCCHCl, CF3CSC. 
Ca^iX and FCH2OCCH2. Exan^les of "haloalkoxy" include CF3O, CCI3CH2O, 
HCF2CH2CH2O and CF3CH2O. Examples of "haloalkylthio" include CCI3S, CF3S, 
CCI3CH2S and aCHzCHjCHzS. Examples of "haloalkylsulfinyl" include CFgSCO)! 
Ca3S(0). CF3CH2S(0) and CF3CF2S(0). EKamplcs of "haloalkylsulfonyl" include 
CF3S(0)2, CCl3S(0)2. CF3CH2S(0)2 and CFaCFaSCOa- 

The total number of caibon atoms in a substituent group is indicated by the "q-C " 
prefix where i and j are numbers fi-om 1 to 10. For example, Cj -C3 alkylsulfony] ' ^ 
designates methylsulfonyl through propylsulfonyl. Examples of "alkylcarbonyl" include 
C(0)CH3, C(0)CH2CH2CH3 and C(0)CH(CH3)2. Examples of "alkoxycarbonyl" 
include CH30C(=0), CH3CH20C(=0). CH3CH2CH20C(=:0), (CH3)oCHOC(=0) and 
the different butoxy- or pentoxycarbonyl isomers. In the above recitations, when a 
compound of Formula I is comprised of one or more heterocyclic rings, aU substituents 
are attached to these rings through any available carbon or nitrogen by replacement of a 
hydrogen on said carbon or nitrogen. 

When a group contains a substituent which can be hydrogen, for example R9 or 
R13, then, when this substituent is taken as hydrogen, it is recognized that this is 
equivalent to said group being unsubstituted. 
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Compounds of this invention can exist as one or more stereoisomers. The various 
stereoisomers include enantiomers, diastereomers, atropisomers and geometric isomers. 
One skilled in the art will appreciate that one stereoisomer may be more active and/or 
may exhibit beneficial effects when enriched relative to the other stereoisomer(s) or when 
5 separated from the other stereoisomer(s). Additionally, the skilled artisan knows how to 
separate, enrich, and/or to selectively prepare said stereoisomers. Accordingly, the 
present invention comprises compounds selected from Formula I, A^-oxides and 
agriculturally suitable salts thereof. The compounds of the invention may be present as a 
mixture of stereoisomers, individual stereoisomers, or as an optically active form. 

10 The salts of the compounds of the invention include acid-addition salts with 

inorganic or organic acids such as hydrobromic, hydrochloric, nitric, phosphoric, 
sulfuric, acetic, butyric, fiimaric, lactic, maleic, malonic, oxalic, propionic, salicyhc, 
tartaric, 4«toluenesulfonic or valeric acids. The salts of the compounds of the invention 
also include those formed with organic bases (e.g., pyridine, ammonia, or triethylamine) 

15 or inorganic bases (e.g., hydrides, hydroxides, or carbonates of sodium, potassium, 
lithium, calcium, magnesium or barium) when the compound contains an acidic group 
such as a phenol. 

Preferred methods for reasons of better activity and/or ease of synthesis are: 
Preferred 1. Methods for controlling arthropods using compounds of Formula I 
2^ above, and //-oxides and agriculturally suitable salts thereof, wherein: 

E is selected from the group 1,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 
2,7-, 1,2-, and 2,3-naphthalenediyl; li/-pyrrole-l,2-, 2,3- and 

3.4- diyl; 2,3- and 3,4-furandiyl; 2,3- and 3,4-thiophenediyl; 
l£f-pyrazole-l,5-, 3,4- and 4.5-diyl; lif-imidazole-1,2-, 4,5- and 

2^ 1.5-diyl; 3,4- and 4,5-isoxazolediyl; 4,5-oxazolediyl; 3,4- and 

4.5- isothiazolediyl; 4,5-thia2olediyl; l/f-l,2,3-triazole-l,5- and 

4.5- diyl; 2jfif-l,2,3-triazole.4,5-diyl; l//-l,2,4-tria2ole-l,5-diyl; 
4^- l,2,4-tria2ole-3,4-diyl; l,2,3-oxadiazole-4,5-diyl; 
l,2,5-oxadia2ole-3,4-diyl; l,2,3-thiadia2ole-4,5-diyl; 

30 l,2,5-thiadia2ole-3,4-diyl; 1/f-tetrazole- 1 ,5-diyl; 2,3- and 

3,4-pyridinediyl; 3,4- and 4,5-pyrida2inediyl; 4.5-pyrimidinediyl; 
2,3-pyrazinediyl; l,2,3-triazine-4,5-diyl; l,2,4-triazine-5,6-diyl; 
l/f-indole-1,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2.7-, 3,4-, 3,5-. 

3.6- , 3,7-, 1,2-, 2,3-. 4,5-, 5,6- and 6,7-diyl; 2.4-, 2,5-, 2,6-, 2,7-. 
3^ 3,5-, 3,6-, 3,7-, 2,3-, 4,5-, 5,6- and 6,7-benzofurandiyl; 

benzo[Z7]thiophene-2,4., 2,5-, 2,6-, 2,7-, 3,4-, 3,5-. 3,6-. 3,7-. 2,3-, 
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4.5- , 5.6- and 6,7-diyl; l//-indazole-1.4-, 1,5-, 1,6-. 1,7-, 3,4-, 3,5-, 

3.6- , 3,7-, 4,5-, 5,6- and 6,7-diyl; l//-benzimidazole-l,4-, 1,5-, 1,6- 

1.7- , 2,4., 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-diyl; 
l,2-benzisoxazole-3,4-, 3,5-. 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4- 

2.5- , 2,6-, 2,7-, 4,5-, 5,6- and 6,7-ben2oxazolediyl; 

1.2- benzisothiazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 

2.4- , 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzothiazolediyl; 2,5-, 2,6- 

2.7- , 2,8-, 3,5-, 3,6-, 3,7-. 3,8-. 4,5-, 4,6-, 4,7-, 4,8-, 2,3-, 3.4-, 

5.6- , 6,7- and 7,8-quinolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 3,5-, 3,6-, 

3.7- , 3,8-, 4,5-, 4,6-, 4,7-, 4,8-. 3,4-. 5,6-, 6,7- and 

7.8- isoquinoUnediyl; 3,5-, 3,6-, 3,7-, 3,8-. 4,5-, 4,6-, 4,7-, 4,8-, 3,4- 

5.6- , 6,7- and 7,8-cinnolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 

7.8- phthalazinediyl; 2,5-, 2,6-, 2,7-, 2.8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 

6.7- and 7,8-quinazolinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 2,3-, 5,6-, 6,7- 
and 7,8-quinoxalinediyl; l,8,-naphthyridine-2,5-, 2,6-, 2,7-, 3,5-, 
3,6-, 4,5-, 2,3- and 3,4-diyl; 2,6-, 2,7-, 4,6-. 4,7-, 6,7-pteridinediyl; 
pyrazolo[5,l-Z7]thiazole-2,6-, 2,7-, 3,6-, 3,7-, 2,3- and 6,7-diyl; 
thiazolo[2.3-c]-l,2,4-tria2ole-2,5-, 2,6-, 5,6-diyl; 
2-oxo-l,3-benzodioxole-4,5- and 5,6-diyl; 

1.3- dioxo-liif-isoindole-2,4-, 2»5-, 4,5- and 5,6-diyl; 
2-oxo-2H-l-benzopyran-3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 

5.6- , 6,7- and 7,8-diyl; [l,2,4]triazolo[l,5-a]pyridine-2,5-, 2,6-, 

2.7- , 2,8-, 5,6-, 6,7- and 7,8-diyl; 

3.4- dihydro-2,4-dioxo-2if-l,3-benzoxa2ine-3,5-, 3,6-, 3,7-, 3,8-, 

5.6- , 6,7- and 7,8-diyl; 2,3-dihydro-2-oxo-3,4-, 3,5-, 3,6-, 3,7-, 

4.5- , 5,6- and 6,7-benzofurandiyl; thieno[3,2-J]thiazole-2,5-, 2,6-, 
and 5,6-diyl; 5,6,7,8-tetrahydro-2,5-, 2.6-, 2,7-, 2,8-, 3,5-, 3.6-, 

3.7- , 3,8-. 4,5-, 4,6-, 4,7-, 4,8-, 2,3- and 3,4-quinolinediyl; 
2,3-dihydro-l,l,3-trioxo-l,2-benzisothiazole-2.4-, 2,5-, 2,6-, 2.7-, 

4.5- , 5,6- and 6,7-diyl; l,3-benzodioxole-2,4-, 2,5-, 4,5- and 

5.6- diyl; 23-dihydro-2,4-. 2.5-, 2.6-, 2.7-. 3,4-. 3.5-. 3,6-. 3,7-, 
4,5-, 5,6- and 6,7-benzofurandiyl; 

2,3-dihydro-l,4-benzodioxin-2,5-, 2,6-, 2,7-, 2,8-, 5,6- and 6,7-diyl; 
and 5.6,7,8-tetrahydro-4//-cyclohepta[6]thiophene-2.4-, 2,5-, 2.6-, 

2.7- , 2.8-, 3,4-, 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyl; each aromatic 
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ring system optionally substituted with one of R^, R^, or both R^ 
and R4; 

WisO; 

Rl is C1-C3 alkyl or C1-C3 haloalkyl; 

R2 is H; Cj-Cg alkyl; Cj-C^ haloalkyl; or CyC^ cycloalkyl; 

R3 and R^ are each independently halogen; cyano; nitro; Cj-C^ alkyl; 

C1-C5 haloalkyl; C1-C5 alkoxy; C1-C5 haloalkoxy; Ci-C^ alkylthio; 

Cj-C5 alkylsulfonyl; C2-C5 alkylcarbonyl; C2-C5 alkoxycarbonyl; 

(C1-C4 alkyl)NHC(O); (C1-C4 alkyl)2NC(0); benzoyl; or 

phenylsulfonyl; 

Y is -Os -S(0)nS -NRi5.; -C(=0)-; .CH(ORl5).; .CH2-; -CH2CH2-; 
-CH=CH-; -C^-; -CH2OS -OCH2S -CH2S(0)nS -S(0)nCH2-; 
-CH20-N=C(R*7)-; -(R7)C=N-0CH(R15)-; -C(R7)=N-0-; or a 
direct bond; 

R7 is H; C1-C6 alkyl; Cj-Cg haloalkyl; CpCg alkoxy; Ci-C^ alkylthio; 

C2-C5 aikenyl; C2-C5 alkynyl; C3-C5 cycloalkyl; halogen; or cyano; 
or 

when Y and an R^O are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R7)-, r7 and said adjacently attached R^^ can be taken 

together as -(CH2)r-J- such that J is attached to Z; 
Z is selected from the group CpCjQ alkyl; C3-Cg cycloalkyl; phenyl; 

naphthalenyl; anthracenyl; phenanthrenyl; lif-pyrrolyl; furanyl; 

thicnyl; IH-pyrazolyl; l/Z-imidazolyl; isoxazolyl; oxazolyl; 

isothiazolyl; thiazolyl; l/f-l,2,3-tria2oIyl; 2//-l,23-triazolyl; 

IH'l ,2,4-triazolyI; AH- 1 ,2,4-tria2olyl; 1 ,2,3-oxadiazolyl; 

1,2,4-oxadiazolyl; 1,2,5-oxadiazolyl; 1,3,4-oxadiazolyl; 

1.2.3- thiadia2olyl; 1,2,4-thiadiazolyl; 1^,5-thiadiazolyl; 

1.3.4- thiadiazolyl; l/f-tetrazolyl; 2/f-tetra20lyl; pyridinyl; 
pyridazinyl; pyrimidinyl; pyrazinyl; 1,3,5-triazinyl; 1,2,4-triazinyl; 
1,2,4,5-tetrazinyl; l//-indolyl; benzofuranyl; benzo[i?]thiophenyl; 
l//-indazolyl; 1/f-benzimidazolyl; benzoxazolyl; benzothiazolyl; 
quinolinyl; isoquinolinyl; cinnolinyl; phthalazinyl; quinazolinyl; 
quinoxalinyl; 1,8-naphthyridinyl; pteridinyl; 2,3-dihydro-l//-indenyl; 
1 ,2,3,4-tetrahydronaphthalenyl; 

6,7,8 ,9-te trahy dro-5//-benzocyclohepteny 1 ; 
5 ,6,7,8 ,9, 1 Orhexahydrobenzocyclooctenyl; 
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2,3-ciihydro-3-oxoben2ofuranyl; 1,3-ciihydro- 1 -oxoisobenzofuranyl; 

2.3- dihydro-2-oxobenzofuranyl; 

3 .4- dihydro-4-oxo-2/f- 1 -benzopy rany 1 ; 
3,4-dihydro- 1 -oxo- li/-2-benzopyranyl; 
3 ,4-dihy dro-3 -oxo- 1 //-2-benzopyrany 1 ; 

3,4-dihydro-2-oxo-2H- 1-benzopyranyl; 4-oxo-4if-l-benzopyranyl; 
2-OXO-2//- 1 -benzopyranyl; 

2,3,4,5-tetrahydro-5-oxo- 1 -benzoxepinyl; 
2,3 ,4,5-tetrahy dro-2-oxo- 1 -benzoxepinyl; 

2.3- dihydro- 1 3-dioxo- 1 /f-isoindolyl; 

1 ,2,3 ,4-tetrahy dro- 1 ,3-dioxoisoquinolinyl; 

3.4- dihydro-2,4-dioxo-2H- 1 .3-benzoxazinyl; 
2-oxo- 1 3-benzodioxyl; 

2,3-dihydro- 1 , 1 ,3-trioxo- 1 ,2-benzisothiazolyI; 9H-fluorenyl; 
azulenyl; and thiazolo[2,3-c]-l,2,4-triazolyl; each group substituted 
with and optionally substituted with one or more R^O; and 
Rl5 is H; C1-C3 alkyl; or C3-C6 cycloalkyl. 
Preferred 2. Methods of Preferred 1 wherein: 

E is selected from the group 1,2-phenylene; 1,6-, 1.7-, 1,2-, and 

2.3- naphthalenediyl; 2,3- and 3,4-furandiyl; 2,3- and 

3.4- thiophenediyl; 2,3- and 3,4-pyridinediyl; 4,5-pyriinidinediyl; 
2>4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7-benzofurandiyl; and 
benzo[i^]thiophene-2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7.diyl; 
each aromatic ring system optionally substituted with one of R^, r4, 
or both R3 and R"*; 

Z is selected from the group phenyl; naphthalenyl; 2-thiazolyl; 
1,2,4-oxadiazolyl; 1,3,4-oxadiazolyl; 1,2,4-thiadiazolyl; 
1,3,4-thiadiazolyl; pyridinyl; and pyrimidinyl; each group substituted 
with R9 and optionally substituted with one or more R^^. 

R^ is H; C1-C6 alkyl; Ci^C^ haloalkyl; Cj-Cg alkoxy; Cj-Q alkylthio; 
C2-C6 alkenyl; C2'C^ alkynyl; cyclopropyl; halogen; or cyano; or 

when Y and an RlO are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R'7)-, r7 and said adjacently attached R^O can be taken 
together as -(CH2)i.-J- such that J is attached to Z; 

J is -CH2- or -CH2CH2-; and 

r is 1 . 
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Preferred 3. Methods of Preferred 2 wherein: 

E is 1 ,2-phenylene optionally substituted with one of R^, R^, or both R^ 

and R^; 
A is O or N; 
Xis ORl; 
RUsCpCsall^l; 
R2 isHorCi.C2 allqrl; 

Yis -Os -S(0)n-; -NR15-; -C(=0)s -CH(ORl5).; .CH2S -CH2CH2-; 

-CH=CH.; -CsC-; -CH2OS .OCH2-; -CHsSCOV; -S(0)nCH2-; or 
a direct bond; 

Z is selected from the group 2-thiazolyl; 1,2,4-oxadiazolyl; 

1,3,4-oxadiazolyl; 1,2,4-thiadiazolyl; and 1,3,4-thiadiazolyl; each 
group substituted with R^ and optionally substituted with Rl^; and 
Rl5 is H; C1-C3 alkyl; or cyclopropyh 
Preferred 4. Methods of Preferred 3 wherein: 
R^ is methyl; 
R2 is methyl; 

Y is -0-; -S(0)n-; -NRl5.; -C(=0)s -CH(ORl5)-; -CH2.; or a direct 

bond; and 

R9 is H; halogen; C1-C6 alkyl; CpCg haloalkyl; Ci^C^ alkoxy; Ci-C^ 
haloalkoxy; CpC^ alkylthio; C1-C6 haloalkylthio; C1-C6 
alkylsulfinyl; Cj-Cg alkylsulfonyl; C3-C5 cycloalkyl; 
C02(Ci-C5 alkyl); -C(Ri8)=NORl7; 

cyano; nitro; SF5; 
SiR22R23R24. or GeR22R23R24; or r9 is phenyl, benzyl, phenoxy, 
pyridinyl, thienyl, furanyl, or pyrimidinyl each optionally substituted 
with one ofRii.Ri2 orbothRi^ andRi^ 
Preferred 5. Methods of Preferred 4 wherein: 

Z is selected from the group 2-thiazolyl; 1,2,4-oxadiazolyl; and 

1,2.4-thiadiazolyl; each group substituted with R^ and optionally 
substituted with R^^. ^^^1 

Y is -0-; and 

R9 is phenyl optionally substituted with one of R^l, Rl2, or both R^ 1 and 
R12 
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Most preferred are methods of Preferred 5 where the compound is selected 
from the group: 

4-[2-[[3-[3,5-bis(trifluoromethyl)phenyl]-l^,4-thiadiazol-5-yl]oxy]phenyl]-2,4- 
dihydro-5-methoxy-2-methyl-3//- 1,2,4- triazoI-3-one; and 
5 4.[2-[[3-[3,5-bis(trifluoromethyl)phenyl]- 1 ,2,4-thiadiazol-5-yl]oxy]-6- 

methylphenyl]-2,4-dihydro-5-methoxy-2-methyI-3//- 1 ,2,4-triazol-3-one. 
Preferred compounds of Formula lA for reasons of better arthropodicidal or 
fungicidal activity and/or ease of synthesis are: 

Preferred 1 A. Compounds of Formula lA above, and A/-oxides and agriculturally 
10 suitable salts thereof, wherein: 

is methyl; 
is methyl; 

Y is -0-; -S(0)n-; -NR15-; -C(=0)-; .CH(ORl5).; .CH2-; or a direct 

bond; and 

15 R^ is H; halogen; Ci-C^ alkyl; CpQ haloalkyl; C^Cs alkoxy; C^Q 

haloalkoxy; C1-C5 allcylthio; Cj-Q haloalkylthio; C^-Q 
alkylsulfinyl; Cj-Q alkylsulfonyl; C3-C5 cycloalkyl; 
C02(Ci.Ce alkyl); "C(Rl8)=NORl7; cyano; nitro; SF5; 
SiR22R23R24. GeR22R23R24; or R^ is phenyl, benzyl, phenoxy, 

20 pyridinyl, thienyl, furanyl, or pyrimidinyl each optionally substituted 

with one of RH, R12 or both RH and Rl2 
Preferred 2A. Compounds of Preferred 1 A wherein: 

Z is selected from the group 2-thia2olyl; 1,2,4-oxadiazolyl; 

1,2,4-thiadiazolyl; and pyrazinyl; each group substituted with R^ 

25 and optionally substituted with R^^; and 

Y is -0-; and 

R^ is phenyl optionally substituted with one of Rl 1, Rl2^ or both R^ ^ and 
Rl2 

Most preferred are compounds of Preferred 1 A selected from the group: 
30 4-[2-[[3-[3,5-bis(trifluoromethyl)phenyl]-l,2,4-thiadiazol-5-yl]oxy]phenyl]-2,4- 

dihy dro-5-methoxy-2-methyl-3//- 1 .2,4-triazol-3-one; 

4-[2-[[3-[3,5-bis(trifluoromethyl)phenyl]-l,2,4-thiadiazol-5-yl]oxy]-6- 

methyIphenyl]-2,4-dihydro-5-methoxy-2-methyl-3^r- 1 ,2,4-triazol-3-one; 

4-[2-[[3-( 1 , 1 -dimethylethyl)-- 1 ,2,4-thiadiazol-5-yl]oxy]-6-methylphenyl]-2,4- 
35 dihydro-5-methoxy-2-methyl-3//- 1 ,2,4'triazol-3-one; 
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4-[2-[[3-( 1 , 1 -dimethylethy 1)- 1 ,2,4-thiadiazol-5-yI]oxy Ipheny Il-2,4-dihydro-5- 
methoxy-2-niethyl-3/f- 1 ,2,4-triazol-3-one; 

4-[2-[[3-(3,4-dichJorophenyl)-l,2,4-thiadiazol-.5-yI]oxy]phenyl]-2,4-dihydro-5- 
methoxy-2-methyl-3//- 1 ,2,4-triazol-3-one; 
5 2,4-dihydro-5-methoxy-2-methyl-4-[2-[[3-[3-(trifluoromethoxy)phenyl]- 1 ,2,4- 

thiadiazol-5-yI]oxy]phenyl]-3//- 1 ,2,4-triazol-3-one; 

4-[2-[[3-(4-bromophenyI)-1^2,4-thiadiazol-5-yl]oxy]phenyl]-2.4-dihydro5- 
methoxy-2-inediy 1-37/- 1 ,2,4-tria2ol-3-one; 

2,4-dihydro-5-methoxy-2-methyl-4-[2-[[5-methyl-4-[3-(trifluoromethyl)phen 
1 0 2-thia2olyl]oxylphenyl]-3//- 1 ,2,4-tria2ol-3-onc; and 

2,4-dihydro-5-methoxy-2-methyl-4-[2-[[6-[4-(trifluoromethyl)phenyl]-2- 
pyrazinyl]oxy3phenyl]-3/?- 1 ,2,4-triazol-3-one. 
This invention also relates to fungicidal compositions comprising fungicidally 
effective amounts of the compounds of Fomiula lA and at least one of a surfactant, a 
15 solid diluent or a liquid diluent. The preferred compositions of the present invention are 
those which comprise the above preferred compounds of Formula lA. 

This invention also relates to a method for controlling plant diseases caused by 
fungal plant pathogens comprising applying to the plant or portion thereof, or to the 
plant seed or seedling, a fungicidally effective amount of the compounds of Formula lA 
20 and the compositions described herein. The preferred methods of use are those involving 
the above preferred compounds of Formula lA. 

This invention also relates to arthropodicidal compositions comprising 
arthropodicidally effective amounts of the compounds of Formula lA and at least one of 
a surfactant, a solid diluent or a liquid diluent. The preferred compositions of the present 
25 invention are those which comprise the above preferred compounds of Formula lA. 

This invention also relates to a method for controlling arthropods comprising 
contacting the arthropods or their environment with an arthropodicidally effective 
amount of the compounds of Formula lA and the compositions described herein. The 
preferred methods of use are those involving the above preferred compounds of 
30 Formula I A. 

Preferred compounds of Formula IB for reasons of better fungicidal or 
arthropodicidal activity and/or ease of synthesis are: 

Preferred IB. Compounds of Formula IB above, and AT-oxides and agriculturally 
suitable salts thereof, wherein: 
35 E is selected from the group 1,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 

2,7-, 1,2-, and 2,3-naph±alenediyl; li/-pyrrole-l,2-, 2,3- and 
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3.4- diyI; 2,3- and 3,4-furandiyl; 2,3- and 3,4-thiophenediyl; 
l//-pyrazole-1.5-, 3,4- and 4,5-diyl; 17/-imidazole-l,2-, 4,5- and 

1.5- diyl; 3,4- and 4,5-isoxazoIediyl; 4,5-oxazolediyl; 3,4- and 
4,5-isothiazolediyl; 4,5-thiazolediyl; l/f-l,2,3-triazole-l,5- and 

4.5- diyl; 2W-l,2,3-triazole-4.5-diyl; l//-1.2,4-triazoJe- 1,5-diyl; 
4H- 1 ,2,4-triazole-3,4-diyl; 1 ,2,3-oxadiazole-4,5-diyI; 

1 ,2.5-oxadiazole-3.4-diyl; 1 ,2,3-thiadiazole-4,5-diyl; 
l,2,5-thiadiazole-3,4-dlyl; l^^-tetrazole- 1,5-diyl; 2,3- and 
3.4-pyridmediyl; 3,4- and 4,5-pyrida2inediyl; 4,5-pyriniidinediyl; 

2.3- pyrazinediyl; l,2,3-triazine-4,5-diyl; l,2,4-triazine-5,6-diyl; 
l//-indole-l,4., 1.5-. 1,6-. 1,7-. 2,4-, 2,5-. 2.6-, 2,7-. 3,4-, 3.5-. 

3.6- . 3,7-, 1,2-. 2.3-. 4,5-, 5,6- and 6,7-diyl; 2,4-. 2,5-. 2,6-, 2.7-, 

3.4- . 3,5-, 3.6-, 3.7-, 2,3-, 4,5-, 5,6- and 6,7-ben2ofurandiyl; 
benzo[^>]thiophene-2,4-, 2.5-, 2,6-. 2,7-. 3,4-, 3,5-, 3,6-, 3.7-, 2,3-, 

4.5- , 5,6- and 6,7-diyl; lH-indazole-1,4-, 1,5-. 1.6-, 1.7-, 3,4-, 3,5- 

3.6- , 3,7-, 4,5-, 5,6- and 6,7-diyl; l//-ben2inudazole-l,4-, 1,5-. 1.6 

1 .7- , 2,4-, 2,5-, 2,6-. 2,7-. 4,5-. 5.6- and 6,7-diyl; 
l,2-ben2isoxa2ole-3,4-. 3,5-, 3,6-. 3.7-. 4,5-, 5,6- and 6,7-diyl; 2,4- 

2.5- , 2,6-, 2,7-, 4,5-, 5.6- and 6,7-benzoxazolediyl; 
l,2-benzisothia2ole-3,4., 3,5-, 3.6-, 3,7-. 4,5-, 5,6- and 6.7-diyl; 
2,4-, 2,5-, 2,6-. 2,7-. 4,5-, 5.6- and 6,7-benzothiazolediyl; 2,5-, 2,6 

2.7- , 2,8-. 3,5-. 3.6-. 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 2,3-. 3,4-, 

5.6- , 6,7- and 7.8-quinoUnediyl; 1.5-, 1.6-, 1,7-, 1,8-, 3.5-, 3.6-. 

3.7- , 3,8-, 4.5-, 4,6-, 4.7-, 4,8-, 3.4-. 5,6-. 6.7- and 

7.8- isoquinolinediyl; 3.5-. 3.6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-. 3.4- 

5.6- , 6,7- and 7,8-cinnolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 

7.8- phthalazinediyl; 2,5-, 2.6-, 2,7-, 2,8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 

6.7- and 7,8-quinazoIinediyl; 2.5-, 2,6-, 2,7-, 2,8-, 2,3-, 5,6-, 6,7- 
and 7,8-quinoxaIinediyl; 1.8.-naphthyridine-2.5-, 2.6-. 2,7-, 3,5-, 
3,6-, 4,5-. 2.3- and 3.4-diyl; 2,6-, 2,7-, 4,6-, 4,7-, 6,7-pteridinediyl; 
pyrazoIo[5,l-^]thia2ole-2,6-, 2,7-, 3,6-, 3,7-, 2.3- and 6,7.diyl; 
thiazolo[2,3-c]-l,2,4-triazole-2,5-, 2,6-, 5,6-diyl; 
2-oxo-l,3-benzodioxole-4,5- and 5,6-diyl; 
l,3-dioxo-l//-isoindole-2,4-, 2,5-, 4,5- and 5,6-diyl; 
2-oxo-2//-l-benzopyran-3,5-, 3,6-, 3,7-, 3,8-. 4.5-, 4,6-, 4.7-, 4,8-, 
5,6-, 6.7- and 7.8-diyl; [l,2,4]triazolo[l,5-a]pyridine-2,5-, 2,6-. 
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2,7-, 2,8-, 5,6-. 6,7- and 7,8-diiyl; 

3.4- dihydro-2,4-dioxo-2//-1.3-benzoxazine-3,5-, 3,6-. 3.7-, 3,8-. 

5.6- , 6,7- and 7,8-diyI; 2,3-dihydro-2-oxo-3,4-, 3.5-. 3,6-, 3,7-, 

4.5- , 5,6- and 6,7-ben2ofurandiyl; thieno[3,2-<f]thiazole-2,5-, 2,6-, 
and 5,6-diyl; 5.6,7,8-tetrahydro-2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 

3.7- , 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 2,3- and 3,4-quinoIinediyI; 
2,3-dihydro-l,l,3-trioxo-l,2-benzisothiazole-2,4-, 2,5-, 2,6-, 2,7-, 

4.5- , 5,6- and 6,7-diyI; l,3-benzodioxole-2,4-, 2,5-, 4,5- and 

5.6- diyl; 2,3-dihydro-2,4-. 2.5-. 2,6-, 2,7-, 3.4-. 3.5-, 3,6-. 3,7-. 
4,5-, 5,6- and 6,7-benzoftirandiyl; 

2,3-dihydro-l,4-benzodioxin-2,5-, 2,6-, 2,7-, 2,8-, 5.6- and 6,7-diyl; 
and 5,6,7,8-tetrahydro-4^-cyclohepta[i]thiophene-2,4-, 2,5-, 2,6-, 

2.7- , 2,8-, 3,4-, 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyl; each aromatic 
ring system optionally substituted with one of R^, R'*, or both R^ 
and R*; 

WisO; 

Rl is C1-C3 alkyl or €,-€3 haloalkyl; 

R2 is H; Ci-C^ alkyl; Ci-Cg haloalkyl; or C^-C^ cycloalkyl; 

R3 and R'* are each independently halogen; cyano; nitro; Cj-Cg alkyl; 

Ci-Cg haloalkyl; Cj-C^ alkoxy; Cj-Cg haloalkoxy; Ci-Cg alkylthio; 

Cj-Cs alkylsulfonyl; C2-C6 alkylcarbonyl; Cj-C^ alkoxycarijonyl; 

(C,-C4 alkyl)NHC(O); (C1-C4 alkyDzNCCO); benzoyl; or 

phenylsulfonyl; 

Y is -0-; -S(0)n-; -NR15.; .C(=0)-; -CH(ORl5)-; -CH2-; -CH2CH2-; 
-CH=CH.; -CsC-; -CHjO-; -OCH2-; -CH2S(0)n-; -S(0)nCH2-; 
-CH20-N=:C(R7)-; -(R7)C=N-0CH(R15)-; -C(R7)=N-0-; or a 
direct bond; 

R7 is H; Ci-Cg alkyl; Cj-Cg haloalkyl; CpCg alkoxy; Cj-Cg alkylthio; 
C2-C5 alkenyl; C2-C6 alkynyl; Cj-C^ cycloalkyl; halogen; or cyano; 
or 

when Y and an R^O are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R'7)-, R'7 and said adjacently attached RJO can be taken 
together as -(CH2)r-J- such that J is attached to Z; 

Z is selected from the group CpCio alkyl; C3-C8 cycloalkyl; phenyl; 
naphthalenyl; anthracenyl; phenanthrenyl; l/f-pyrrolyl; fiiranyl; 
thienyl; IW-pyrazolyl; l//-imida2olyl; isoxazolyl; oxazolyl; 
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isothiazolyl; thiazolyl; lH-l,2,3-triazolyl; 2«-l,2,3-triazoIyl; 
l//-l,2,4-triazolyl; 4H-l,2.4-tria2olyl; 1,2,3-oxadiazolyl; 
1 ,2,4-oxadiazolyl; l,2,5-oxadia20lyl; 1,3,4-oxadiazolyl; 

1.2.3- thiadiazolyi; l,2,4-thiadia2olyl; 1,2,5-thiadiazolyI; 

1.3.4- thiadiazolyl; l/f-tetrazolyl; 2//-tetrazolyl; pyridinyl; 
pyridazinyl; pyrimidinyl; pyrazinyl; 13,5-triazinyl; 1,2.4-triazinyl; 
1,2,4,5-tetrazmyl; Ijff-indolyl; benzofiiranyl; benzo[Z7]thiophenyl; 
l/Z-indazolyl; l/f-benzimidazolyl; benzoxazolyl; benzothiazolyl; 
quinolinyl; isoquinolinyl; cinnolinyl; phdialazinyl; quinazolinyl; 
quinoxalinyl; 1,8-naphthyridinyl; pteridinyl; 2,3-dihydrol//-indenyl; 

1 .2.3.4- tetrahydronaphthalenyl; 
6,7,8,9-tetrahydro-5//-benzocycloheptenyl; 
5 , 6,7 , 8 ,9, 1 0-hexahy drobenzocyclooctenyl ; 

2,3-dihydro-3-oxobenzof uranyl; 1 ,3-dihydro- 1 -oxoisobenzofiiranyl; 

2.3- dihydro-2-oxoben2ofuranyl; 

3.4- dihydro-4-oxo-2//- l-benzopyranyl; 
3,4-dihydro- 1 -oxo- l/f-2-benzopyranyl; 
3,4-dihydro-3-oxo-l^/-2-benzopyranyl; 

3,4-dihydro-2-oxo-2if- 1 -benzopyranyl ; 4-oxo-4//- 1 -benzopyranyl; 
2-oxo-2ff- l-benzopyranyl; 

2.3.4.5- tetrahydro-5-oxo-l-benzoxepinyl; 
2,3 ,4,5-tetrahydro-2-oxo- 1 -benzoxepinyl; 

2.3- dihydro- 1 3-dioxo- l//-isoindolyl; 
l,2,3,4-tetrahydro-l,3-dioxoisoquinolinyl; 

3.4- dihydro-2,4-dioxo-2i/- 1 ,3-benzoxazmyl; 
2-oxo- 1 ,3-benzodioxyl; 

2.3- dihydro- 1 , 1 ,3-trioxo- 1 ,2-benzisothiazolyl; P^f-fluorenyl; 
azulenyl; and thiazolo[2,3-c]-l,2,4-triazolyi; each group substituted 
with and optionally substituted with one or moie R^^; and 

Ri5 is H; C1-C3 alkyl; or C^-C^ cycloalkyL 
Preferred 2B. Compounds of Preferred IB wherein: 

E is selected from the group 1,2-phenylene; 1,6-, 1,7-, 1,2-, and 
2,3f-naphthalenediyl; 2,3- and 3,4-furandiyl; 2,3- and 

3.4- thiophenediyI; 2,3- and 3,4-pyridinediyl; 4,5-pyrinudinediyl; 
2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7-benzofurandiyl; and 
benzo[fe]thiophene-2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7-diyl; 
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each aromatic ring system optionally substituted with one of R^, 

or both R} and R^; 
Z is selected from the group phenyl; naphthalenyl; 2-thiazolyl; 

l,2,4.oxadia2olyl; l,3,4-oxadia2olyl; 1,2,4-thiadiazolyI; 

1,3,4-thiadiazolyl; pyridinyl; and pyrimidinyl; each group substituted 

with R^ and optionally substituted with one or more R^^; 
R7 is H; C1-C6 alkyl; C|-C6 haloalkyl; CpC5 alkoxy; Ci-C^ alkylthio; 

C2-C5 alkenyl; C2-C5 alkynyl; cyclopropyl; halogen; or cyano; or 
when Y and an R^O are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R7)-, r7 and said adjacently attached R^^ can be taken 

together as -(CH2)r-J- such that J is attached to Z; 
J is -CH2- or -CH2CH2-; and 
r is 1. 

Preferred 3B. Compounds of Preferred 2B wherein; 

E is 1,2-phenylene optionally substituted with one of R^, R^, or both R^ 

and R4; 
A is O or N; 
XisORl; 
Rl is C1-C3 alkyl; 
R2 is H or CpC2 alkyl; 

Y is -0-; -S(0)n-; -NRl5.; .C(=0)s -CH(ORl5)-; .CH2-; -CH2CH2-, 

-CH=CHs -OC; .CH2O-; -OCH2S -CH2S(0)n-; -S(0)nCH2S or 
a direct bond; 

Z is selected from the group 2-thiazolyl; 1,2,4-oxadiazolyl; 

1,3,4-oxadiazolyl; 1,2,4-thiadiazolyl; and 1,3,4-thiadiazolyl; each 
group substituted with R^ and optionally substituted with Rl^; and 
Rl5 is H; C1-C3 alkyl; or cyclopropyl. 
Preferred 4B. Compounds of Preferred 3B wherein: 
R^ is methyl; 
R2 is methyl; 

Y is -O-; -S(OV; -NRl5.; .C(=0)s -CH(ORl5).; .CH2-; or a direct 

bond; and 

R^ is phenyl, benzyl, phenoxy, pyridinyl, thienyl, fiiranyl. or pyrimidinyl 
each substituted with Rl ^ and optionally substituted with R^^ 
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Preferred 5B. Compounds of Preferred 4B wherein: 

Z is selected from the group 2-thiazolyl; 1 ,2,4-oxadiazolyl; and 

1,2,4-thiadiazolyl; each group substituted with and optionally 
substituted with R^^; and 
5 Y is -Os and 

R^ is phenyl substituted with R^ ^ and optionally substituted with R^^ 
Most preferred are compounds of Preferred 5B selected from the group: 
4-[2-[[3-(3-ethynylphenyl)-l,2,4-thiadiazol-5-yl]oxy]phenyl3-2,4-dihydro-5- 
methoxy-2-methyl-3if- 1 ,2,4-triazol-3-one; and 
10 [3-[5-[2-( l,5-dihydro-3-methoxy-l-methyl-5-oxo-4//- 1 ,2,4-triazol-4- 

yl)phenoxy]- 1 ,2,4-thiadia2ol-3-yl]phenyl] trifluoromethanesulfonate. 
This invention also relates to fungicidal compositions comprising fiingicidally 
effective amounts of the compounds of Formula IB and at least one of a surfactant, a 
solid diluent or a liquid diluent. The preferred compositions of the present invention are 
15 those which comprise the above preferred compounds of Formula IB. 

This invention also relates to a method for controlling plant diseases caused by 
fungal plant pathogens comprising applying to the plant or portion thereof, or to the 
plant seed or seedling, a fiingicidally effective amount of the compounds of Formula IB 
and the compositions described herein. The preferred methods of use are those involving 
20 the above preferred compounds of Formula IB. 

This invention also relates to arthropodicidal compositions conaprising 
arthropodicidally effective amounts of the compounds of Formula IB and at least one of 
a surfactant, a solid diluent or a liquid diluent. The preferred compositions of the present 
invention are those which comprise the above preferred compounds of Formula IB . 
25 This invention also relates to a method for controlling arthropods comprising 

contacting the arthropods or their environment with an arthropodicidally effective 
amount of the compounds of Formula IB and the compositions described herein. The 
preferred methods of use are those involving the above preferred compounds of 
Formula IB. 

30 Preferred intermediates for the preparation of the fungicides and arthropodicides of 

Formula I where Y is oxygen are: 

Preferred IC. Compounds of Formula II above wherein: 
Wis O; 

RUs C1-C3 alkyl or CpC3 haloalkyl; 
35 R2 is H; CpC^ alkyl; CpC5 haloalkyl; or C3-C6 cycloalkyl; and 
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R3 and R"* are each independently halogen; cyano; nitro; CpCg alkyl; 

CpC^ haloalkyl; CpC^ alkoxy; CpC^ haloalkoxy; CpCg alkylthio 
C1-C5 alkylsulfonyl; C2-C5 alkylcarbonyl; C2-C6 alkoxycarbonyl; 
(C1-C4 alkyl)NHC(O); (CpC4 alkyl)2NC(0); benzoyl; or 
5 phenylsulfonyl. 

Preferred 2C. Compounds of Preferred IC wherein: 
A is O or N; 
X is ORl or halogen; 
is C2-C3 alkyl; 
10 R2 is H or Cj -C2 alkyl; and 

R3 and R4 are each independentiy halogen; C1-C3 alkyl; C1-C3 alkoxy; or 
C1-C3 alkylthio. 
Preferred 3C. Compounds of Preferred 2C wherein: 
A is N; 

15 Rl is methyl; 

R2 is methyl; and 

R3 and R4 are each independently halogen or methyl. 

Most preferred are compounds of Preferred 3C selected from the group: 

2,4-dihydro-4-(2-hydroxyphenyl)-5-methoxy-2-methyl-3//- 1 ,2,4-tria2ol-3-one; 

20 2,4-dihydro-4-(2-hydroxy-6-methylphenyl)-5-methoxy-2-methyl-3/f- 1 ,2,4- 

triazol-3-one; 

5.chloro-2,4-dihydro-4-(2-hydroxy-6-methylphenyl)-2-methyl-3if- 1 ,2,4-triazol- 
3*one; and 

5-chloro-2,4-dihydro-4-(2-hydroxyphenyl)-2-methyl-3//- 1 ,2,4-triazol-3-one. 

25 Of note are embodiments where X is other than H; embodiments where R^ is H, 

Cj-Ce alkyl, C1-C6 haloalkyl, C2-C6 alkenyl, C2-C6 haloalkenyl, C2-C6 alkynyl, C2-C6 
haloalkynyl, C3-C6 cycloalkyl, C2-C4 alkylcarbonyl or C2-C4 alkoxycarbonyl; 
embodiments where Y is -0-, -S(0)n-, -NR^^., -C(=0)-, -CH(ORi5)-, -CHR^-, 
-CHR6CHR6., -CR6=CR6-, -C^., -CHRISQ-, -OCHR15., -CHRl5s(0)n-, 

30 -S(0)nCHRl5., .CHR15o.N=C(R7)-, -(R7)C=N-0CH(R15)., -C(R7)=N-0-, 
.0-N=:C(R7)-, .CHR150C(=0)N(R15)-, -CHR15oC(=S)N(R15)-, 
-CHRl5o.N(Rl5)C(=0)N(Ri5)-,-CHRl5o-N(Rl5)C(=S)N(Rl5)-, 
-CHR150-N=C(R7)NR15-, -CHR15o.N=C(R7)OCH2-. -CHR150-N=C(R7)-N=:N-, 
-CHR150-N=C(R7).C(=0)-, -CHR15s-C(R7)=N-, -C(R7)=:N-NR15., 

35 -CH=N-N=C(R7)., .CHR15n(COCH3).N=C(R7).. -OC(=S)NR15c(=0)-, 
-CHR6-C(=W1).A1-, -CHR6CHR6-C(=Wl)-Ai-, -CR6=CR6.C(=W1)-A1-, 
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-CsC-C(=Wi)-Ai% -N=CR6-C(=W1)-a1- or a direct bond; embodiments wliere R'^ is 

H, CpC6 alkyl. Ci-C^ haloalkyl CpC^ alkoxy, CpCe haloalkoxy, C1-C6 alkylthio, 
CpC6 alkylsulfinyl, CpC^ alkylsulfonyl, CpC^ haioalkylthio, C\'C^ haioaJkylsuIfinyl, 
C1-C6 haloalkylsulfonyl, C2-C6 alkenyl, C2-C6 haioalkenyl C2-C6 alkynyl. C2-C6 

5 lialoalkynyl, C3-C6 cycloalkyl, C2-C4 alkylcarbonyl, C2-C4 alkoxycarbonyl, halogen, 
cyano or morpholinyl; embodiments where Z is other than C3-C8 cycloalkenyl and 
adamantyl each substituted with and optionally substituted with one or more R^^; 
embodiments where, when Y and an R^^ are attached to adjacent atoms on Z and Y is 
-CHR150-N=C(R7)-, -0-N=C(R7)., -CH=N-N=C(R7)- or 

10 -CHR15N(CCX:H3)-N=C(R'7)-, R'^ and said adjacenUy attached R^^ are taken together as 
-(CH2)r-J- such that J is attached to Z; embodiments where R^^ and R^^ are each 
independently halogen, C1-C4 alkyl, C1-C4 haloalkyl, C2-C6 alkenyl, C2-C6 haloalkenyl, 
C2-C5 alkynyl, C2-C6 haloalkynyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C3-C6 alkenyloxy, 
C3-C5 haloalkenyioxy, C1-C4 alkylthio, C1-C4 haloalkylthio, C1-C4 alkylsulfinyl, C1-C4 

15 haloalkylsulfinyl, C] -C4 alkylsulfonyl, C1-C4 haloalkylsulfonyl, C3-C6 alkenylthio, C3-C6 
haloalkenylthio, nitro, cyano, SF5, Si(R25)3 or Ge(R25)^. embodiments where R^^, R^^, 
R21, r22^ r23^ and R^^ are each independently C1-C6 alkyl, C1-C4 alkoxy or phenyl; 
embodiments where each R^ is independently C1-C4 alkyl or phenyl; embodiments 
where R^ and R"* are each independently halogen, cyano, nitro, Cj-C^ alkyl, C1-C5 

20 haloalkyl, Cj-C^ alkoxy. Ci-C^ haloalkoxy, Ci-Cg alkylsulfonyl, C2'C^ alkylcarbonyl, 
C2-C6 alkoxycarbonyl, (C1-C4 alkyl)NHC(O), (C1-C4 alkyl)2NC(0), benzoyl or 
phenylsulfonyl; embodiments where Z is selected from the group l,2,4-oxadia2olyl, 

I, 3,4-oxadiazolyl, 1,2,4-thiadiazolyl and 1,3,4-thiadiazolyl, each group substituted with 
r9; embodiments where R^^ is C2-C6 alkenyl, C2-C6 haloalkenyl, C2-C6 alkynyl, C2-C5 

25 haloalkynyl, C3-C6 alkenyloxy , C3-C6 haloalkenyioxy, C 1 -C4 alkylthio, C 1 -C4 

haloalkylthio, C1-C4 alkylsulfinyl, C1-C4 haloalkylsulfinyl, C1-C4 alkylsulfonyl, C1-C4 
haloalkylsulfonyl, C^-C^ alkenylthio, C3-C5 haloalkenylthio or SF5; embodiments where 
Rl2 is halogen, CpC4 alkyl, C1-C4 haloalkyl, C2-C5 alkenyl, C2-C6 haloalkenyl, C2-C6 
alkynyl, C2-C6 haloalkynyl, C1-C4 alkoxy, C1-C4 haloalkoxy, C3-C5 alkenyloxy, C^-C^ 

30 haloalkenyioxy, C j -C4 alkylthio, C 1 -C4 haloalkylthio, C] -C4 alkylsulfinyl, C 3 -C4 

haloalkylsulfinyl, C1-C4 alkylsulfonyl, CpC4 haloalkylsulfonyl, C3-C5 alkenylthio, C3-C5 
haloalkenylthio, niu-o, cyano, SF5, Si(R25)3 or Ge(R25)3; embodiments where Z is 
selected from the group phenyl, naphthalenyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, pyridinyl and pyrimidinyl, each group substituted 

35 with R^ and optionally substituted with one or more R^^; and embodiments where Z is 
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selected from the group 1,2,4-oxadiazolyl and l»2,4-thiadia20lyl, each group substituted 
with R9. 

The compounds of Formula I can be prepared by one or more of the following 
methods and variations as described in Schemes 1-33. One skilled in the art will 
5 recognize that compounds of Formula lA and IB are encompassed by Formula I and, 
therefore, can be prepared by these procedures. The definitions of E, A, G, W, X, 
r1-r27^ Y, Wl, A^-A^, Z, Q, J, m, n, p, r and s in the compounds of Formulae 1-58 
below are as defined above in the Summary of the Invention. Compounds of 
Formulae la-Im are various subsets of the compounds of Formula I, and all substituents 
10 for Formulae la-Im are as defined above for Formula I, 

One skilled in the art will recognize that some compounds of Formula I can exist in 
one or more tautomeric forms. For example, a compound of Formula I wherein is H 
may exist as tautomer la or lb, or both la and lb. The present invention comprises all 
tautomeric forms of compounds of Formula 1. 



15 




The compounds of Formula I can be prepared as described below in Procedures 1) 
to 5). Procedures 1) to 4) describe syntheses involving construction of the amide ring 
after the formation of the aryl moiety (E-Y-Z). Procedure 5) describes syntheses of the 
aryl moiety (E-Y-Z) with the amide ring already in place. 

20 1) Alkylation Procedures 

The compounds of Formula I are prepared by treating compounds of Formula 1 
with an appropriate alkyl transfer reagent in an inert solvent with or without additional 
acidic or basic reagents or other reagents (Scheme 1). Suitable solvents are selected 
from the group consisting of polar aprotic solvents such as acetonitrile, 

25 dimethylformamide or dimethyl sulfoxide; ethers such as tetrahydrofuran, 

dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; and halocarbons such as dichloromethane or chloroform. 
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Scheme 1 

I 

%y Methods \A 




V 

1 I 

X = OH SH. NH2. X = ORI, SR^ NHRI. 

NHCCj-C^ or N(Ci-C6 alJ^DR^ , 

NH(Ci^ alkojQr) or N(Ci -Ce alko;y )R1 

Method 1 : U-CH=N2 (U = H or (013)380 

2 

NH 

Method 2: JL , ; Lewis acid 

3 

Methods: 0^1)30+ BF4- 

4 

Method 4: (R1)2S04; RIOSO2V; or R^-hal; 
optional base 

(hal = F, a, Br. or I) 

(V= q-C^ a]ky 1, q-C^ haloalkyl. or AXiM-^C^ 

For example, compounds of Formula I can be prepared by the action of 
diazoalkane reagents of Formula 2 such as diazomethane (U = H) or 
5 trimethylsilyldiazomethane (U = (^3)38!) on dicarbonyl compounds of Formula 1 
(Method 1). Use of trimethylsilyldiazomethane requires a protic cosolvent such as 
methanol. For examples of these procedures, see Chem. Pharm. Bull, (1984), 32, 3759. 

As indicated in Method 2, compounds of Formula I can also be prepared by 
contacting carbonyl compounds of Formula 1 with alkyl trichloroacetimidates of 
10 Formula 3 and a Lewis acid catalyst. Suitable Lewis acids include trimethylsilyl triflate 
and tetrafluoroboric acid. The alkyl trichloroacetimidates can be prepared from the 
appropriate alcohol and trichloroacetonitrile as described in the htcraturc (J. Danklmaier 
and H. Honig, Synth. Commun., (1990), 20, 203). 

Compounds of Formula I can also be prepared from compounds of Formula 1 by 
15 treatment with a trialkyloxonium tetrafluoroborate (i.e., Meerwein's salt) of Formula 4 
(Method 3). The use of trialkyloxonium salts as powerful alkylating agents is well 
known in the art (see U. Schollkopf, U, Groth, C. Deng, Angew. Chem., Inu Ed, Engl, 
(1981), 20, 798). 
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Other alkylating agents which can convert carbonyl compounds of Formula 1 to 
compounds of Formula I are dialkyi sulfates such as dimethyl sulfate, haloalkyl sulfonates 
such as methyl trifluoromethanesulfonate, and alkyl halides such as iodomethane and 
propargyl bromide (Method 4). These alkylations can be conducted with or without 
5 additional base. Appropriate bases include alkali metal alkoxides such as potassium 
ferr-butoxide, inorganic bases such as sodium hydride and potassium carbonate, or 
tertiary amines such as triethylamine, pyridine, l,8-diazabicycIo[5.4.0]undec-7-ene 
(DBU), and triethylenediamine. See R. E. Benson, T. L. Cairns, / Am. Chem. Soc, 
(1948), 70, 2 115 for alkylation examples using agents of this type. 
10 Compounds of Formula la (compounds of Formula 1 wherein G = C, W = O and 

X = OH) can be prepared by condensation of malonates or malonate derivatives of 
Formula 5 with an ambident nucleophile of Formula 6 (Scheme 2). The nucleophiles of 
Formula 6 are iV-substituted hydroxylamines (HO-NHR^) and substituted hydrazines 
(HN(R^)-NHR^). Examples of such nucleophiles are 7V-methylhydroxylamine and 
15 methylhydrazine. The malonate esters of Formula 5 can be prepared by methods 

described hereinafter. The esters of Formula 5 can also be activated by first hydrolyzing 
the ester to form the corresponding carboxylic acid, and then converting the acid into the 
acid chloride (T = CI) using thionyl chloride or oxalyl chloride, or into the acyl imidazole 
(T = 1-imidazolyl) by treating with 1,1 '-carbonyldiimidazole. 

Scheme 2 
I HA — NHR2 



20 



I I 

T T 



5 

T= 0(Ci-C4 alkyl). Q, l-imidazolyl 




la 



Esters of Formula 5a can be prepared from copper (I)-catalyzed reaction of 
malonate esters of Formula 7 with substituted aryl halides of Formula 8 according to 
25 methods adapted from A. Osuka, T. Kobayashi and H. Suzuki, Synthesis, (1983), 67 and 
M. S. Malamas, T. C. Hohman, and J. Millen, J. Med Chem., 1994, 37, 2043-2058, and 
illustrated in Scheme 3. Procedures to prepare compounds of Formula 8 are described 
below (see Scheme 32). 

Malonate esters of Formula 5a can also be prepared from diester carboxylic acids 
* 30 of Formula 5b after modification of the carboxylic acid functional group to the 
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appropriate Y and Z group. A copper (I)-catalyzed coupling of malonates of Formula 7 
with orthobromocarboxylic acids of Formula 8a (see A. Bruggink. A. McKillop, 
Tetrahedron^ (1975), 32, 2607) can be used to prepare compounds of Formula 5b as 
shown in Scheme 3. Methods to prepare compounds of Formula 8a are common in the 
art (see P. Beak, V. Snieckus, Acc. Chem, Res., (1982), i5, 306 and Org, React. , 
(1979), 26 y 1 and references therein). 

Scheme 3 



R02C,^^^CX>2R I H 

! L f 



Y 



g Cul, base 



OR OR 

5a 

R^Ci-Qjalkyl 



^0P2H 

I NaH y 

Br I 



8a 



R02C^ ^CX>2R 

5b 

R=Ci-C4alky! 



10 Additionally, the malonate esters of Formula 5a can be prepared by treating aryl 

acetic acid esters of Formula 9 with a dialkyl carbonate or alkyl chloroformate in the 
presence of a suitable base such as, but not limited to, sodium metal or sodium hydride 
(Scheme 4). For example, see J. Am. Chem. Soc, (1928), 50, 2758. 
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Scheme 4 
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Esters of Formula 9 can be prepared from acid-catalyzed alcoholysis of aryl 
acetonitriles of Formula 10 or esterification of aryl acetic acids of Formula 1 1 as 
illustrated in Scheme 5 (see Org. Synth., Coll. Vol. I, (1941), 270). 

Additionally, esters of formula 9 can be prepared by palladium (O)-catalyzed cross 
coupling reaction of aryl iodides of Formula 8 with a Reformatsky reagent or an 
alkoxy(trialkylstannyl)acetylene followed by hydration (Scheme 5). For example, .see 
T. Sakamoto, A. Yasuhara. Y. Kondo, H. Yamanaka, Synletu (1992), 502, and 
J. F. Fauvarque. A. Jutard, /. Organometal Chem., (1977), 752, C17. 



Scheme 5 
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Aryl acetic acid esters of Formula 9a can also be prepared by copper (I)-catalyzed 
condensation of aryl halides of Formula 12 with compounds of Formula 13 as described 
in EP-A-307,103 and illustrated below in Scheme 6. 

Scheme 6 

^iCX Br. D HY^ Z yI 

I 13 I " 

I I 
OR OR 

12 9a 
R = C1-C4 aB^l 

5 yUo,S.OCHR15 SCHR15 0-N=C(R'7xNR15 

Some esters of Formula 9 (Formula 9b) can also be prepared by forming the 
bridge using conventional nucleophilic substitution chemistry (Scheme 7). Displacement 
of an appropriate leaving group (Lg) in electrophiles of Formula 15 or 16 with a 
10 nucleophilic ester of Formula 14 affords compounds of Formula 9b. A base, for example 
sodium hydride, is used to generate the corresponding alkoxide or thioalkoxide of the 
compound of Formula 14. 

Scheme? 



Lg — Z or 

.^K 

I Lg-— CHRI^Z: f ^ 

I base Y 

OR OR 

14 9b 
R=C2-C4alkyl 

r26 = oa SH CHRl^oa chri^sh NHR15 

y2 = O. OCHR15 SCHR15 CHR^^o. CHR^^s. m}5 
Lg = Br. a, I, OSO2CH3, OS02(4.Me-Ph) 

15 Some esters of Formula 9 (Formula 9e) can also be prepared by forming the 

bridge from substituted hydroxylamine 9d and carbonyl compounds 14a. The 
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hydroxylamine 9d is in turn prepared from esters 9c. This method has been described in 
EP-A-600,835 and illustrated in Scheme 8. 

Scheme 8 

O 
II 

I I 
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OR 6r 



9c B = CHRI R = C1-C4 slkyl 



9e 



2) Displacement and Con jugate Addition/Elimination Procedures 

Compounds of Formula I can also be prepared by reaction of Formula 17 
compounds with alkali metal alkoxides (RIOM+), alkali metal thioalkoxides (R^S-M+), 
10 or an amine derivative in a suitable solvent (Scheme 9). The leaving group Lg^ in the 

amides of Formula 17 are any group known in the art to undergo a displacement reaction 
of this type. Examples of suitable leaving groups include chlorine, bromine, and sulfonyl 
and sulfonate groups. Examples of suitable inert solvents are dimethylformamide or 
dimethyl sulfoxide, dimethoxyethane methanol. 



* 
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Scheme 9 
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Compounds of Formula 17a can be prepared from compounds of Formula lb 
(compounds of Formula 1 wherein X is OH) by reaction with halogenating agents such 
5 as thionyl chloride or phosphorus oxybromide to form the corresponding 

p-halo-substituted derivatives (Scheme 10). Alternatively, compounds of Formula lb 
can be treated with an alkylsulfonyl halide or haloalkylsulfonyl anhydride, such as 
methanesulfonyl chloride, p-toluenesulfonyl chloride, and trifluoromethanesulfonyl 
anhydride, to form the corresponding P-alkylsulfonate of Formula 17a. The reaction 
10 with the sulfonyl halides may be performed in the presence of a suitable base (e.g., 
triethylamine). 

Scheme 10 

I halogenating agent | 
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As illustrated in Scheme 1 1, sulfonyl compounds of Formula 17b can be prepared 
by oxidation of the corresponding thio compound of Formula 18 using well-known 
methods for the oxidation of sulfur (see Schrenk, K. In 77ie Chemistry ofSulphones and 
Sulphoxides; Patai, S. et aL, Eds.; Wiley: New York, 1988). Suitable oxidizing reagents 
5 include meta-chloro-peroxybenzoic acid, hydrogen peroxide and Oxone® (KHSO5). 



Scheme 1 1 




18 I7b 

V = C1-C6 alky^» C]"^ haloalky 1, or 4-CH3-C6H4 



Alternatively, halo-compounds of Formula 17c (compounds of Formula 17a 
10 wherein A = N, G = N, and W = O) can be prepared from hydrazides of Formula 19 as 
illustrated in Scheme 12. When - C(=S)S(Ci-C4 alkyl), the diacyl compound of 
Formula 19 is treated with excess thionyl halide, for example excess thionyl chloride. 
The product formed first is the ring-closed compound of Formula 20 which can be 
isolated or converted in situ to the compound of Formula 17c; see P. Molina, A. 
15 Tarraga, A. Espinosa, Synthesis, (1989). 923 for a description of this process. 

Alternatively, when R^'^ = as defined above, the hydrazide of Formula 19 is 
cyclized with phosgene to form the cyclic urea of Formula 17c wherein hal = CI. This 
procedure is described in detail in 7. Org. Chem., (1989), 54, 1048. 
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Scherre 12 
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The hydrazides of Formula 19 can be prepared as illustrated in Scheme 13. 
Condensation of the isocyanatc of Formula 2 1 with the hydrazine of 
Formula H2NNR2r27 in an inert solvent such as tetrahydrofiiran affords the hydrazide. 

Scheme 13 
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r27 = C(=S)S(Ci-C4 alkyl) or r2 



3) Conjugate Addition/Cvclization Procedures 
10 In addition to the methods disclosed above, compounds of Formula I wherein 

X = SR ^ and G = C (Formula Ic) can be prepared by treating a ketenedithioacetal of 
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Formula 22 with an ambident nucleophile of Formula 6 (Scheme 14). The nucleophiles 
of Formula 6 are described above. 

Scheme 14 
I HA— NHR2 




W 



srI or 




22 



R = Ci-C4aUQrl 



5 Ketene dithioacetals of Formula 22a can be prepared by condensing arylacetic acid 

esters of Formula 9 with carbon disulfide in the presence of a suitable base, followed by 
reaction with two equivalents of an R^-halide, such as iodomethane or propargyl 
bromide (Scheme 15). 

Scheme 15 

Y Y 
E"^ I)CS2.base 



^2^^ O 2) 2 equiv. R^-hal ^ ^ 
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OR SRI CR 

hal = a,BrorI 

10 9 R=Ci.C4alkyI 22a 



Compounds of Formula Id (compounds of Formula 1 wherein A = N, G = N) can 
be prepared by condensation of A^-amino-ureas of Formula 23 with a carbonylating agent 
of Formula 24 (Scheme 16). The carbonylating agents of Formula 24 are carbonyl or 

15 thiocarbonyl transfer reagents such as phosgene, thiophosgene, diphosgene 

(ClC(=0)0CCl3), triphosgene (Cl3COC(=0)OCCl3), A^,Ar'-carbonyldiimidazole, 
7V;A^-thiocarbonyldiimidazole, and l,r-carbonyldi(l,2,4-triazole). Alternatively, the 
compounds of Formula 24 can be alkyl chloroformates or dialkyl carbonates. Some of 
these carbonylating reactions may require the addition of a base to effect reaction. 

20 Appropriate bases include alkali metal alkoxides such as potassium rerr-butoxide, 

inorganic bases such as sodium hydride and potassium carbonate, tertiary amines such as 
triethylamine and triethylenediamine, pyridine, or l,8-diazabicyclo[5.4.0]undec-7-ene 
(DBU). Suitable solvents include polar aprotic solvents such as acetonitrile. 
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dimethylformamide, or dimethyl sulfoxide; ethers such as tetrahydrofuran, 
dimelhoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; or halocarbons such as dichloromethane or chloroform. The 
reaction temperature can vary between 0°C and 150°C and the reaction time can be from 
1 to 72 hours depending on the choice of base, solvent, temperature, and substrates. 

Schenc 16 

I ^ I 



optional base 

H2N — N N — N 

V V 

23 Id 

and are independently Q, CXX33, 0(Ci-C4 sUkyl), l-inadazolyl. l,2,4-tria2olyl 
X = OH or SH 
XU Oor S 

N-Amino-urcas of Formula 23 can be prepared as Illustrated in Scheme 17. 
1 0 Treatment of an arylamine of Formula 25 with phosgene, thiophosgene, 

iV, -carbonyldiimidazole, or A^,7V -thiocarbonyldiimidazole produces the isocyanate or 
isothiocyanate of Formula 26. A base can be added for reactions with phosgene or 
thiophosgene. Subsequent treatment of the iso(thio)cyanate with an R2-substituted 
hydrazine produces the A^-amino-urea of Formula 23. 

15 
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Scheme 17 



I 

NH2 
25 




optional base 



E' 



I 



26 



W 



Y. 

R^NH— NH2 I 

^ ^^c=-w 

/ 

H2N — N 
23 

Comi)ounds of Formula le (compounds of Foraiula 1 wherein A = CR^, G = N, 
and X = O) can be prepared by either method illustrated in Scheme 18. Ureas of 
5 Formula 27 are reacted with activated 2-halocarboxylic acid derivatives such as 

2-halocarboxylic acid chlorides, 2-halocaiboxylic acid esters or 2'haloacyl imidazoles. 
The initial acylation on the aiylamino nitrogen is followed by an intramolecular 
displacement of the 2-haIo group to effect cyclization. Base may be added to accelerate 
the acylation and/or the subsequent cycli2;ation. Suitable bases include triethylamine and 
10 sodium hydride. Altematively, Formula le compounds can be prepared by reaction of 
Formula 26 isocyanates with Formula 28a esters. As described above, base may be 
added to accelerate the reaction and subsequent cychzation to Formula le compounds. 
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Scheme 18 
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The ureas of Formula 27 can be prepared by either of the methods illustrated in 
Scheme 19. The arylamine of Formula 25 can be contacted with an isocyanate or 
5 isothiocyanate of Formula R2n=C=W as described above. Alternatively, an isocyanate 
or isothiocyanate of Formula 26 can be condensed with an amine of Formula R2-NH2 
form the urea. The arylamine and iso(tlxio)cyanates of Formulae 25 and 26. respectively, 
are commercially available or prepared by well-known methods. For example, 
isothiocyanates can be prepared by methods described in J. Heterocycl Chem., (1990), 

10 27, 407. Isocyanates can be prepared as described in March, J. Advanced Organic 

Chemistry-, 3rd ed., John Wiley: New York, (1985), pp 944. 1 166 and also in Synthetic 
Communications, (1993), 2i(3), 335 and references therein. For methods describing the 
preparation of arylamines of Formula 25 that are not conunercially available, see M. S. 
Gibson In The Chemistry of the Amino Group\ Patai, S.. Ed.; Interscience Publishers, 

15 1968; p 37 and Tetrahedron Utt, (1982), 23(7), 699 and references therein. 
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Scheme 19 




4) Thionation Procedures 

Compounds of Formula le, compounds of Formula I wherein W = S, can be 
5 prepared by treating compounds of Formula Id (I wherein W = O) with thionating 

reagents such as P2S5 or Lawesson*s reagent (2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4- 
diphosphetane-2,4-disulfide) as illustrated in Scheme 20 (see BulL Soc, Chim. Belg. , 
(1978), 87. 229; and Tetrahedron Lett.. (1983), 24. 3815). 



Scheme 20 




10 Id ^ 

5) Aryl Moiety (E-Y-Z) Synthesis Procedures 

Compounds of Formula If (compounds of Formula I wherein Y is CHR^^O, 
CHR^^s^ or CHR15o-N=CR7) can be prepared by contacting halides of Formula 29 with 
various nucleophiles (Scheme 21). The appropriate alcohol or thiol is treated with a 
15 base, for exeunple sodium hydride, to form the corresponding alkoxide or thioalkoxide 
which acts as the nucleophile. 
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Scheme 21 
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Some aryl halides of Formula 29 can be prepared by radical halogenation of the 
corresponding alkyl compound (i.e., H instead of halogen in Formula 29), or by acidic 
5 cleavage of the corresponding methylether (i.e., OMe instead of halogen in Formula 29). 
Other aryl halides of Formula 29 can be prepared from the appropriate alcohols of 
Formula 30 by well known halogenation methods in the art (see Carey, F. A.; Sundberg, 
R. J. Advanced Organic Chemistry\ 3rd ed.. Part B, Plenum: New York, (1990), p 122). 
Compounds of Formula I wherein Y is CR6=CR^ or CHR^-CHR^ (Formula Ig and 
10 Ih, respectively) can be prepared as illustrated in Scheme 22. Treatment of the haUdes of 
Formula 29 with triphenylphosphine or a trialkylphosphite produces the corresponding 
phosphonium salt (Formula 3 1) or phosphonate (Formula 32), respectively. 
Condensation of the phosphorus compound with a base and a carbonyl compound of 
Formula Z(R6)C=0 affords the olefm of Formula Ig. 

15 
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Scheme 22 
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The olefins of Formula Ig can be converted to the saturated compounds of 
Formula Di by hydrogenation over a metal catalyst such as palladium on carbon as is 
well-known in the art (Rylander, Catalytic Hydrogenation in Organic Synthesis', 
Academic; New York, 1979). 

Formula li alkynes can be prepared by halogenation/dehalogenation of Formula Ig 
olefins using procedures well-known in the art (March, J. Advanced Organic Chemistry; 
3rd ed., John Wiley: New York, (1985), p 924). Additionally, Formula li alkynes can be 
prepared by well-known reaction of aryl halides with alkyne derivatives in the presence 
of catalysts such as nickel or palladium (see J, Organomet. Chem,, (1975), 93 253-257). 

The olefin of Formula Ig can also be prepared by reversing the reactivity of the 
reactants in the Wittig or Homer-Enmions condensation. For example, 2-alkylaryl 
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10 



derivatives of Formula 33 can be converted into the corresponding dibromo-compound 
of Fonnula 34 as illustrated in Scheme 23 (see Synthesis, (1988), 330). The dibromo- 
compound can be hydrolyzed to the carbonyl compound of Formula 35, which in turn 
can be condensed with a phosphorus-containing nucleophile of Fonnula 36 or 37 to 
afford the olefin of Formula Ig. Additionally, compounds of Formula 35 can be prepared 
by oxidation of the corresponding alcohols of Formula 30. 

Vinylhalides of Formula Ij can be prepared by reacting phosphorus reagents of 
Formulae 37a or 37b with carbonyl compounds of Fonnula 35 (Scheme 23). The 
preparations of halides of Formula 37a from the appropriate diethylphosphonoacetate are 
described by McKerma and Khawli in J. Org, Chem., (1986), 57, 5467. The thiono 
esters of Formula 37b can be prepared from esters of Formula 37a by converting the 
carbonyl oxygen of the ester to a thiocarbonyl (see Chem. Rev., (1984), 84, 17 and 
Tetrahedron Lett., (1984), 25, 2639). 



Scheme 23 
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Oximes of Formula Ik (Formula I wherein Y is C(R'7)=N-0) can be prepared from 
carbonyl compounds of Formula 38 by condensation with hydroxylamine, followed by 
O-alkylation with electrophilcs of Formula Z-(C1, Br, or I) (Scheme 24). Alternatively, 
the 0-substituted hydroxylamine can be condensed with the carbonyl compound of 
Formula 38 to yield oximes of Formula Ik directly. 

Scheme 24 

CR'7=0 1)H2N-0H ^^CR7=N.0Z 

I 2) Z-hal I 



A— N 



A — N 



\2 V 
38 hal = a,BrorI ^ 



10 Carbamates of Formula II can be prepared by reacting aiyl alcohols of Formula 30 

with isocyanates of Formula 39 (Scheme 25). A base such as. triethylamine can be added 
to catalyze the reaction. As shown, carbamates of Formula U can be further alkylated to 
provide the carbamates of Formula Im. 
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Scheme 25 
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Compounds of Formula I wherein Y is -CHR15o.N=C(R'7).C(=N-A2-Z1)-A1-, 
-CHR15o-N=C(R7)-C(R7)=N.A2.a3. or >CHR15o-N=C(-C(R7)=N-A2-Z1)- can be 
5 prepared by methods known in the art or obvious modifications (see, for example, 
WO 95/18789, WO 95/21153, and references therein) together with the methods 
disclosed herein. 

Compounds of Formula I wherein Y is -CHRl5oC(=0)0-, -CHRl50C(=S)0-. 
-CHRl50C(=0)S-, .CHRl5oC(=S)S.. -CHRl5sC(=rO)N(Rl5)-, 
10 .CHR15SC(=S)N(R^5)-, -CHRl5sC(=0)0-, -CHRl5sc(=S)0-, -CHRl5sC(=0)S-, 
-CHR15SC(=S)S-, -CHR15SC(=NR15)S. or -CHR15n(R15)C(=0)N(R15). can be 
prepared by methods known in the art or obvious modifications (see, for example, 
U.S. 5,416,1 10, EP 656.351 and references therein) together with the methods disclosed 
herein. 

15 The compounds of the present invention are prepared by combinations of reactions 

as illustrated in the Schemes 1-25 in which Z is a moiety as described in the summary. 
Preparation of the compounds containing the radical Z as described in the summary, 
substituted with L (defined as any group attached to Z as depicted in each of the 
individual schemes) can be accomplished by one skilled in the art by the appropriate 

20 combination of reagents and reaction sequences for a particular Z-L. Such reaction 

sequences can be developed based on known reactions available in the chemical art. For 
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a general reference, see March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: 
New York, (1985) and references therein. See the following paragraphs for some 
examples of how L is defined in individual schemes, and the preparation of representative 
Z-L examples. 

5 Compounds of Formula 41 in Scheme 26 can be prepared from compounds of 

Formula 40 by reaction with hydroxylamine or hydroxylamine salts. See Sandler and 
Karo, "Organic Functional Group Preparations," Vol. 3 Academic Press, New York, 
(1972) 372-381 for a review of methods. Compounds of Formula 41 correspond to 
compounds of Formula 13 in Scheme 6 when Y^ = 0-N=C(R^) and in Scheme 21, 
10 reagent HO-N=CR'7. 

Scheme 26 



H2NOHor 



40 



41 



Compounds of Formula 40 can be prepared from compounds of Formula 39a 
(Scheme 27) by Friedel-Crafts acylation with compounds of Formula 42. (See Olah, G. 

15 *Triedel-Crafts and Related Reactions," Interscience, New York (1963-1964) for a 
general review). Compounds of Formula 40 may also be prepared by reaction of acyl 
halides, anhydrides, esters, or amides of Formula 45 with organometallic reagents of 
Fomiula 44. (See March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: New 
York, (1985), pp 433-435 and references therein.) The organometallic compounds of 

20 Formula 44 may be prepared by reductive metallation or halogen-metal exchange of a 
halogen-containing compound of Formula 43 using, for example, magnesium or an 
organolithium reagent, or by deprotonation of compounds of Formula 39a using a strong 
base such as a lithioamide or an organolithium reagent, followed by transmetallation. 
Compound 40 corresponds to Compound 14a in Scheme 8, while compound 40a 

25 corresponds to 0=C(R^)Z in Scheme 22. 



4 
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Scheme 27 




40 

40a r28=r6 



40 r28=r7 



44 40a R^R^ 



hal=a, Br, I M i=MgX T^sQ 

9^1^ OCX)r28 
CdZ 

SnR3 

R = C1-C4 alky I r28 = r6 or r7 



Compounds of Formula 43 may be prepared by reaction of compounds of 
Formula 39a (Scheme 28) with, for example, bromine or chlorine, with or without 
5 additional catalysts, under free-radical or aromatic electrophilic halogenation conditions, 
depending on the nature of Z. Alternative sources of halogen, such as N- 
halosuccinimides, tert-butyl hypohalites or SO2CI2* ^so be used. (See March, J. 
Advanced Organic Chemistry; 3rd ed., John Wiley: New York, (1985), pp 476-479, 
620-626, and references therein.) For a review of free-radical halogenation, see Huyser, 

10 in Patai," The Chemistry of the Carbon-Halogen Bond," Part 1, Wiley, New York 
(1973) pp 549-607. For electrophilic substitutions, see de la Mare, "Electrophilic 
Halogenation," Cambridge University Press, London (1976). Compounds of Formula 43 
correspond to compounds of Formula 15 in Scheme 7 where Lg = Br, CI, or I and 
reagent Z-hal in Scheme 24. Compounds of Formula 47 can be prepared from 

15 compounds of Formula 46 by similar procedures. Compounds of Formula 47 correspond 
to compounds of Formula 16 in Scheme 7 where Lg = Br, CI, or I. Compounds of 
Formula 36 or 37 in Scheme 23 can be prepared by reaction of compounds of 
Formula 47 with triphenylphosphine or trialkyl phosphites, respectively, followed by 
deprotonation with base. See Cadogen, "Organophosphorus Reagents in Organic 

20 Synthesis," Academic Press, New York (1979) for a general treatise on these reagents. 
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Z-H 
39a 



hal2. 




, or /-BuO-hal 



or 80202 
optional catalyst 



Z-hal 
43 

hal = Cl,Br,I 



h-chr6>z 

46 



R=Ci-C4alkyl 



hal-CHR^-Z 
47 

1) (C:6H5)3P 

or 
(RO)3P 

* 2) base 

36 or 37 in Scheme 23 



Compounds of Formula 48 can be prepared from compounds of Formula 40b by 
treatment with peracids such as perbenzoic or peracetic acid, or with other peroxy 

5 compounds in the presence of an acid catalysts, followed by hydrolysis of the resultant 
ester. For a review, see Plesnicar, in Trahanovsky, "Oxidation in Organic Chemistry, pt. 
C, Academic Press, New York (1978) pp 254-267. Formula 48 corresponds to 
Formula 13 in Scheme 6 when = O and reagent HO-Z in Scheme 21, Compounds of 
Formula 52 can be prepared from compounds of Formula 48 by conversion to the 

10 dialkylthiocarbamates of Formula 50 followed by rearrangement to Formula 51 and 

subsequent hydrolysis. See M. S. Newman and H. A. Karnes, /. Org, Chem. (1966), J J, 
3980-4. Formula 52 corresponds to Fomiula 13 in Scheme 6 when Y^ = S and reagent 
HS-Z in Scheme 21. 
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Scheme 29 

0=C(CH3)-Z 1) [O] 

^ HO-Z 

2) hydrolysis ^ 

aCSN(R)9 K . 
HaZ 1— ► ZO^N(R)2 Ji^L^ Z.S-CON(R)2 ► hS-Z 

50 51 52 



Rsq-Qalkyl 



Compounds of Formula 53 can be converted to compounds of Formulae 43, 48 or 
52 via the diazonium compounds 54, by treatment with nitrous acid followed by 
5 subsequent reaction (Scheme 30). See reviews by Hegarty , pt, 2, pp 5 11-91 and 

Schank, pt. 2, pp 645-657, in Patai, "The Chemistry of Diazonium and Diazo Groups," 
Wiley, New York (1978). Treatment of Formula 54 compounds with cuprous halides or 
iodide ions yield compounds of Formula 43. Treatment of Formula 54 compounds with 
cuprous oxide in the presence of excess cupric nitrate provides compounds of 
10 Formula 48. (Cohen, Dietz, and Miser, /. Org. Chem., (1977), 42, 2053). Treatment of 
Formula 54 compounds with (82)'^ yields compounds of Formula 52. 



Schen^ 30 



HNp2 Z-N2+ 



Z.NH2 ^ CuBr.CuQorl- 

53 54 ^ Z-hal hal=iBr,a,I 

43 

CU20 

HO-Z 

CU(N03)2 ^ 

(S2)-2 
^ HS-Z 



52 



Compounds of Formula 53 can be prepared from compounds of Formula 39a by 
nitration, followed by reduction (Scheme 3 1). A wide variety of nitrating agents is 
available (see Schofield, " Aromatic Nitration," Cambridge University Press, Cambridge 
(1980)). Reduction of nitro compounds can be accomplished in a number of ways (see 
March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: New York, (1985), 
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pp 1 103-4 and references therein). Formula 53 corresponds to Formula 13 in Scheme 6 
when Yl = NR^5 and R^^ = H. 

Scheme 3 1 



Z-H 
39a 



Z-NO2 
55 



Z-NH2 
53 



5 Iodides of Formula 8 can be prepared from compounds of Formula 58 by the 

methods described above in Schemes 21-25 for various Y-Z combinations. Compounds 
of Formula 58 can in turn be prepared from compounds of Formula 57 by functional 
group interconversions which are well known to one skilled in the art. The compounds 
of Formula 57 can be prepared by treating compounds of Formula 56 with an 

10 organolithium reagent such as n-BuLi or LDA followed by trapping the intermediate 
with iodine (Beak, P., Snieckus, V. Acc. Chem, Res., (1982). 15, 306). Additionally, 
lithiation via halogen metal exchange of compounds of Formula 56» where H is replaced 
by Br, will produce an intermediate which can be trapped with iodine to prepare 
compounds of Formula 57 (Parham, W, E., Bradsher, C. K. Acc. Chem. Res., (1982), 

15 75, 300 (Scheme 32). 

Scheme 32 



E 
I 

H 
56 



Organolithium 
leagent, 



I 

57 




. CH==NR, 



H3C 
. (CH2)tNR2. 



CH20a OMe, 0CH20Me 



Functional _ 
Group 

Inteiconversion 



58 



Y-Z construction 



I 



8 



t5 = CHR6{a Br, 1). CHO 
CH2OH.OH 

R = C1-C4 alkyl 
t = lor2 
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Compounds of Formula In (Foraiula lA where Y is (CH2)xO, where x = 0 or 1 ) 
can be prepared by contacting hydroxy compounds of Formula 59 with appropriate 
heterocycles or activated aromatic hydrocarbons Lg-Z (where Lg is an appropriate 
leaving group, for example, halogen or alkylsulfonyl) in the presence of suitable bases 
(for example, K2CO3, KO-r-Bu or NaH) in suitable solvents (for example, acetone, 
dimethylformamide, dimethyl sulfoxide or tetrahydrofuran) (see Scheme 33). 



Scheme 33 



OH 
/ 

E (CH2)x 

A — N 

59 



Lg-2 



base, solvent 




where x=0 or 1 in 



10 Compounds of Formula Lg-Z may be prepared according to literature procedures, 

for example. Comprehensive Heterocyclic Chemistry^ Pergamon Press, vol. 6, 1984, 
pp 463-51 1 or /. Org. Chem. (1973), 38, 469 or J, Het Chem. (1979), 961 for the 
preparation of 1^,4-thiadiazoles, U.S. 5,166,165 or J, Chem. Soc, Perkin Trans, 1 
(1983), 967 for the preparation of 1,3,4-oxadiazoles and 1,3,4-thiadiazoles, EP 446,010 

15 or J. Med. Chem. (1992), 55, 3691 for the preparation of 1,2,4-oxadiazoles. 

Additionally, when Z is substituted with iodine or Lg^ from Scheme 10, may be 
introduced via a palladium(0)-catalyzed cross coupling reaction with the appropriate 
nucleophile containing R^, such as arylboronic acids, aiyl or alkyl zinc reagents, and 
substituted acetylenes. 

20 It is recognized that some reagents and reaction conditions described above for 

preparing compounds of Formula I may not be compatible with certain functionalities 
present in the intermediates. In these instances, the incorporation of 
protection/deprotection sequences or functional group interconversions into the synthesis 
will aid in obtaining the desired products. The use and choice of the protecting groups 

25 will be apparent to one skilled in chemical synthesis (see, for example, Greene, T. W.; 
Wuts, P. G. M. Protective Groups in Organic Synthesis, 2nd ed.; Wiley: New York, 
1991). One skilled in the art will recognize that, in some cases, after the introduction of 
a given reagent as it is depicted in any individual scheme, it may be necessary to perform 
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additional routine synthetic steps not described in detail to complete the synthesis of 
compounds of Formula L One skilled in the art will also recognize that it may be 
necessary to perform a combination of the steps illustrated in the above schemes in an 
order other than that implied by the particular sequence presented to prepare the 
5 compounds of Formula I. 

One skilled in the art will also recognize that compounds of Formula I and the 
intermediates described herein can be subjected to various electrophilic, nucleophilic, 
radical, organometallic, oxidation, and reduction reactions to add substituents or modify 
existing substituents. 

10 Without further elaboration, it is believed that one skilled in the art using the 

preceding description can utilize the present invention to its fullest extent. The following 
Examples are, therefore, to be construed as merely illustrative, and not limiting of the 
disclosure in any way whatsoever. Percentages are by weight except for 
chromatographic solvent mixtures or where otherwise indicated. Parts and percentages 

15 for chromatographic solvent mixtures are by volume unless otherwise indicated. 

NMR spectra are reported in ppm downfield from tetramethylsilane; s = singlet, 
d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, br = broad, 
br s = broad singlet. 

EXAMPLE 1 

20 Step A: Preparation of A^>r2>m ethoxvphenvlV2.2-dimethvlhvdrazinecarboxamide 

To a stirred solution of 15.0 g of 2-methoxyphenyl isocyanate in 100 mL of 
toluene at 5 "^C under nitrogen was slowly added 7.65 mL of 1,1-dimethylhydrazine in 
10 mL toluene. The cooling bath was then removed and the reaction was allowed to stir 
for an additional 10 min, and was then concentrated under reduced pressure. The 

25 resulting material was dissolved in diethyl ether and concentrated again. A solid was 
obtained which was triturated with hexanes to afford 21 g of the title compound of 
Step A as a white soUd. NMR (CDCI3) 5 8.6 (br s,lH), 8.24 (m,lH), 6.95 (m,2H), 
6.85 (m,lH), 5.35 (br s,lH), 3.89 (s.3H), 2.60 (s,6H). 

Step B: Preparatio n of 5>chloro-2.4-dihvdro-4-(2-methoxvphenvlV2'methvl-3//- 

30 L2.4-triazol-3-one 

To a stirred solution of 21 g of the title compound of Step A in 800 mL of 
dichloromethane under nitrogen was added 29.85 g of triphosgene. The reaction was 
heated to reflux and allowed to reflux overnight, cooled, and then concentrated under 
reduced pressure. The resulting residue was dissolved in ethyl acetate, washed with 

35 distilled water, and then with saturated aqueous sodium chloride solution. The organic 
layer was dried (MgS04), filtered, and concentrated under reduced pressure. The solid 
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was recrysiallized from dichloromethane and the resulting solid was triturated with 
diethyl ether to afford 10 g of the title compound of Step B as a white solid melting at 
152-154 NMR (CDCI3) 5 7.45 (t,lH),7.25 (d.lH), 7.05 (m,2H), 3.84 (s,3H), 

3.53 (s,3H). 

5 Step C: Preparation of 5-chloro-2.4-dihvdro-4-f2-hydroxyphenvlV2-methvl- 

2H'l .2>4-triazol-3-one 
The title compound of Step B (7.7 g) was dissolved in 65 mL of dichloromethane 
under nitrogen, cooled to -78 ""C, and 34 mL of a 1 .0 M boron tribromide solution in 
dichloromethane was then added over 0.5 h with stirring. After the addition, the cooling 
10 bath (dry ice/acetone) was kept in place for an additional 0.5 h and then the reaction was 
allowed to warm to room temperature. Ice was added to the reaction mixture which was 
then diluted with diethyl ether and the product was extracted using IN aqueous sodium 
hydroxide solution. The aqueous layer was acidified with 6N aqueous hydrochloric acid 
solution and extracted with dichloromethane and then with ethyl acetate. The organic 
15 layers were combined, dried (MgS04), filtered and concentrated under reduced pressure. 
The resulting residue was triturated with diethyl ether to afford 5.54 g of the title . 
compound of Step C as a white solid. NMR (CDCI3) 5 8.18 (s,lH), 7.11 (t,2H), 
6.91 (t,lH), 6.76 (d,lH), 3.56 (s,3H). 

Step D: Preparation of 2.4-dihvdro-4-(2-hvdroxvphenvlV5-methoxv-2-methvl- 

20 3H- 1 .2.4>triazol-3-one 

To a stirred solution of 5.54 g of the title compound of Step C in 50 mL of 
methanol and 25 mL of 1,2-dimethoxy ethane under nitrogen was added 18.6 n:iL of 
30% sodium methoxide solution in methanol. The reaction was heated at reflux for 5.5 h 
and then cooled to room temperature. The mixture was diluted with diethyl ether and 

25 the product was extracted using IN aqueous sodium hydroxide solution. The aqueous 
layer was acidified with 6N aqueous hydrochloric acid solution and extracted with 
dichloromethane. The organic layer was dried (MgS04), filtered, and then concentrated 
under reduced pressure. The resulting residue was triturated with diethyl ether to afford 
3.85 g of the title compound of Step D as a white solid (85% pure). NMR (CDCI3) 

30 5 8.40 (br s,lH), 7.20 (m,2H), 7.03 (d,lH), 6.94 (t,lH), 4.00 (s,3H), 3.48 (s,3H). 

Step E: Preparation of 4-r2-rr3-r3,5-bisftrifluoromethynphenyll-L2.4-thiadia2ol- 

5-ylloxvlphenylV2.4-dihydro-5>methoxv-2-methyl-3//>L2.4-triazol-3'One 
To a solution of 5-chloro-3-[3,5-bis(trifluoromethyl)phenyl]-l,2,4-thiadiazole 
(0.8 g, 2.4 mmol, available from Maybridge, Catalog No. RDR03892) in DMF (8 mL) 

35 was added the title compound of Step D (0.44 g, 2.4 mmol) at room temperature. The 
solution was cooled to 5 °C and potassium carbonate (0.33 g, 2.4 mmol) was added 
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followed by a catalytic amount of cuprous chloride (about 3-5 mg). The reaction 
mixture was stirred at room temperature for 4 h. The reaction was partitioned between 
water (30 mL) and ether (30 mL), and the aqueous layer was extracted twice with ether 
(25 mL). The combined ether layers were washed with water (30 mL), dried over 
5 anhydrous magnesium sulfate, and then concenu-ated to give 1.14 g of crude product. 
Flash column chromatography (gradient elution with 30-50% ethyl acetate in hexane) 
gave the title compound of Step E, a compound of the invention, as a white solid 
(0.62 g) melting at 139.5-14L5 °C. iR NMR (CDCI3) 5 8.36 (s,2H), 7.94 (s,lH). 7.60 
(m,2H), 7,50 (d,2H), 3.81 (s,3H), 3.37 (s,3H). 
10 EXAMPLE 2 

Step A : Preparation of ethyl 3-(trifluoromethoxy^ben2enecarboximidate 

hydrochloride 

To a solution of 3-(trifluoromethoxy)ben2onitrile (10 g. 53.4 nmiol) in ethyl ether 
(55 mL) is added absolute ethanol (3.3 mL). The solution is cooled to 0 "^C and 

15 saturated with dry HCl gas. The reaction mixture is then left to stand at ambient 

temperature for 7 days after which time it is filtered under a stream of dry nitrogen to 
give the title compound of Step A (10.99 g) as a white solid. NMR (MesSO-rf^) 
6 8.2 (m,lH), 7.95 (d,lH), 7.83 (s,lH), 7.59 (m,lH), 4.66 (q,2H), 1.52 (t,3H). 
Step B : Preparation of 3-(trifluoromethoxy^benzenecarboxiniidamide 

20 hydrochloride 

To a solution of the title compound of Step A (10.99 grams, 40.76 mmol) in 
methanol (15 mL) is added ammonia (8.2 mL, 7N solution in methanol). This mixture 
was stiixed for 5 days before being concentrated to give the title compound of Step B 
(10.36 g). IH NMR (Me2SO.J6) 5 9.4-8.8 (br,4H), 8.01 (m,lH), 7.97 (m,lH), 7.81 
25 (m,2H). 

Step C : Preparation of 5'-chloro-3-r3>ftrifluoromethoxv)phenvn-L2.4-thiadiazole 

To a solution of the title compound of Step B (10.36 g, 43.06 mmol) in water 
(100 mL) is added methylene chloride (200 mL), benzyltriethylammonium chloride 
(0.8 g) and perchloromethyl mercaptan (4,7 mL, 32.6 mmol) and the mixture is cooled in 

30 an ice bath. With efficient stirring, sodium hydroxide (6.89 g) in water (100 mL) is then 
added drop wise such that the internal temperature does not exceed 10 °C. After the 
addition is complete, the cooling bath is removed and the reaction mixture stirred for a 
further 1.5 h. The organic layer is then separated, dried over magnesium sulfate and 
concentrated. The yellow/brown tar is extracted with boiling hexane and the hot solution 

35 is filtered through a pad of silica gel. The silica gel is washed with hexane and the 

solution is then concentrated to a give the title compound of Step C as a yellow oil which 
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is used without further purification, NMR (CDCI3) 5 8.18 (d,lH), 8.11 (sJH). 7.49 
(t,lH), 7.34 (m,lH). 

Step D: Preparation of 2.4-dihydro-5'methoxv-2-methyl-4>r2-rr3-f3- 

(trifluoromethoxv^phenvlV 1 .2.4-thiadiazol-5-vnox v1phenvn-3//- 1 .2,4- 
5 triazol-3-onc 

To a solution of the title compound of Step D in Example 1 (71.44 g, 
323.3 mmol) in DMF (680 mL) is added freshly ground potassium carbonate (93.9 g) 
and the title compound of Step C (95.5 g, 340 nmiol). The mixture was stirred at 
ambient temperature for 3 days before being diluted with water and extracted with ethyl 

10 acetate. The aqueous phase was re-extracted with ethyl acetate and the combined 

organic layers were washed with water. The organic layer was dried over magnesium 
sulfate and concentrated. The material was purified by column chromatography (silica 
gel, 40%, then 60%, and then 80% ethyl ether in petroleum ether) followed by 
crystallization of the material from the concentrated fractions to yield 65g of the tide 

15 compound of Step D, a compound of the invention, as an off white solid melting at 
1 12-1 13 iH NMR (CDCI3) 6 8.10 (dJH), 8.05 (s,lH), 7.6-7.4 (m,5H), 7.27 
(m,lH), 3.79 (s,3H), 3.37 (s,3H). 

EXAMPLE 3 

Step A : Preparation of 2-f 4-chlorophenvl V5-f methvlthioV 1 .3 .4-o xadiazole 

20 To a solution of 4-chloroben2oic hydrazide (15.0 g, 87.92 nmiol) in ethanol 

(133 mL) and water (10 mL) is added potassium hydroxide (5.18 g, 92.3 mmol) and 
carbon disulfide (5.82 mL) in a dropwise fashion. The mixture was further diluted with 
ethanol (88 mL) and the mixture is heated at reflux overnight. Methyl iodide (6.02 mL) 
is then added and the mixture is cooled in an ice bath and stirred for a further 0.5 h. The 
25 solution is concentrated and redissolved in methylene chloride. The solution is filtered 
through a pad of silica gel and concentrated to give the title compound of Step A 
(17.69 g) as a white solid. 

Step B : Preparation of 2-f4-chlorophenvlV5-f methvlsulfonyl V 1 .3.4-oxadiazole 

To a solution of the tide compound from Step A (17.69 g, 78.1 mmol) in acetic 
30 acid (156 mL) was added a solution of potassium permanganate (25.92 g, 164.01 nmiol) 
in water (547 mL) in a dropwise fashion. A slight exotherm was controlled with an ice 
bath. On complete addition, sodium hydrosulfite (80 mL, 40% aqueous solution) was 
added and the. resultant precipitate was filtered to give the tide compound of Step B. 
IH NMR (CDCI3) 8 8.70 (m,2H), 7.57 (m,2H), 3.53 (s,3H). 
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Step C : Preparation of 4-r2-rr5>f4>chlorophenylV1.3.4-'Oxadia2ol-2- 

ynoxv1phenvl1-2.4"dihydro-5-methoxv-2-methvl-3//-L2.4>triazol-3-one 
To a solution of the title compound of Step D in Example 1 (0.5 g, 2.26 mmol) in 
acetone (5 mL) was added potassium carbonate (406 mg) and the title compound of 
5 Step B (585 mg). The mixture was stirred overnight before being diluted with methylene 
chloride and washed with water. The aqueous phase was re-extracted with methylene 
chloride and the combined organic phases were dried over magnesium sulfate and the 
solution was concentrated under reduced pressure. The resulting solid was triturated 
with ethyl ether to give the title compound of Step C (719 mg, 80 %), a compound of 
10 the invention, as a solid melting at 130-132 ^C. NMR (CDCI3) 5 7.92 (d,2H). 7.85 
(dJH), 7.6-7.4 (m,5H), 3.88 (s,3H), 3.43 (s,3H). 

EXAMPLE 4 

Preparation of 2.4"dihydro-4-[2-rG-iodo- L2.4-thiadiazol-5-ynoxy]phenyll-5-methoxv> 

2-methvl-3i/- 1 .2.4-triazol-3-one 
15 To a solution of the title compound of Step D in Example 1 (3.0 g, 13.6 mmol) in 

acetone (27 mL) was added potassium carbonate (2.44 g) and 3-iodo-5-(methylsulfonyl)- 
1,2,4-thiadiazole (7. Org Chem. (1973), 55, 469) (4.33 g). The mixture was stirred at 
ambient temperature for 36 h before being diluted with water. The resulting mixture was 
extracted twice with methylene chloride and the combined extracts were dried over 
20 magnesium sulfate. The solution was concentrated to a solid which was triturated with 
hot ethanol to give the title compound of Example 4 (2.8 g, 48%). a compound of the 
invention. NMR (CDCI3) 6 7.55 (m,2H), 7.46 (m,2H), 3.86 (s,3H), 3.40 (s,3H). 

EXAMPLE 5 

Preparation of 4-r2'rr3-r3.3-dimcthyl-l-butynyIVL2.4-thiadia2ol-5-ynoxvlphenyn-2>4- 
25 dihydro-5-methoxv-2-metfayl-3g- 1 .2,4-triazol-3-one 

To a solution of the tide compound of Example 4 (307 mg, 0.71 mmol) in DMF 
(4 mL) was added copper(I) iodide (14 mg), triethylamine (0.347 mL), 3,3-dimethyM- 
butyne (0.219 mL) and bis(triphenylphosphine)palladium(II) chloride (25 mg). The 
mixture was stirred for 40 h at ambient temperature before being diluted with ethyl 
30 acetate, washed with IN HCl and dried over magnesium sulfate. The solution was 
concentrated and purified by column chromatography (silica gel, 80 % ethyl ether in 
petroleum ether) to give the title compound of Example 5, a compound of the invention. 
NMR (CDCI3) S 7.55 (m,2H), 7.45 (m,2H), 3.83 (s,3H), 3.39 (s,3H), 1.32 (s,9H). 
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EXAMPLE 6 

Preparation of 2,4-dihydro-5-methoxy-2-methyi-4-r2-rr3-r3- 
r(trimethylsilynethvnynphenylV 1 .2.4-thiadiazol-5-vl1oxv1phenvl1-3//- 1 .2.4-tria2ol-3"One 
To a solution of 2,4'dihydro-4-[2-[[3-(3-iodophenyl)-l,2,4-thiadia2ol-5- 
5 yl]oxy ]phenyl]-5-niethoxy-2-methyl-3H- 1 ,2,4-triazol-3-one (prepared from 
3-iodobenzonitrile according to the procedure described in Example 2) (1.0 g, 
1.97 mmol) in DMF (4 mL) was added copper(I) iodide (38 mg). triethylamine 
(0.96 mL), (trimethylsilyl)acetylene (0.70 mL) and bis(triphenylphosphine)palladium(II) 
chloride (35 mg). The mixture was stirred overnight at ambient temperature before 
10 being diluted with ethyl ether. The resulting mixture was washed with a saturated 
aqueous solution of ethylenediaminetetraacetic acid, a saturated aqueous solution of 
NaHC03, and a saturated aqueous solution of NaCl and then was dried over magnesium 
sulfate. The solution was concentrated and the material was crystallized from ethanol to 
give the title compound of Example 6 (315 mg), a compound of the invention, as a solid 
15 melting at 133-134 X. NMR (CDCI3) S 8.27 (s,lH), 8.05 (d,lH), 7.65-7.5 (m,5H), 
7.4 (t,lH), 3.77 (s,3H), 3.37 (s3H), 0.26 (s,9H). 

EXAMPLE 7 

Preparation of 4-r2-rr3-(3-ethvnylphenvlVL2.4-thiadia2ol-S-ynoxylphenyll-2.4-dihvdro- 

5-methQxv-2>methvl-3 J/- 1 . 2.4-triazol-3-one 

20 To a solution of the title compound of Example 6 (300 mg, 0.629 mmol) in 

methanol (3 mL) was added potassium carbonate (87 mg). The mixture was stirred at 
ambient temperature for 10 min before being diluted with water and extracted three 
times with methylene chloride. The combined organic layers were dried over magnesium 
sulfate and concentrated under reduced pressure. Recrystallization from ethanol 

25 afforded the title compound of Example 7 (153 mg), a compound of the invention, as a 
white solid melting at 177-178 ^C. IR NMR (CDCI3) S 8.29 (s,lH), 8,15 (d,lH), 7.62 
(m,lH), 7.57 (m,2H), 7.49 (m,2H), 7.4 (t,lH), 3.78 (s,3H), 3.37 (s,3H). 

EXAMPLE 8 

Step A : Preparation of 3-f5-chloro>1.2,4-thiadiazoI-3-ynphenoI 

30 To a solution of 3-chloro-5-(3-methoxyphenyl)- l,2,4-thiadia2ole (prepared from 

3-methoxybenzomtrile according to the procedure described in Step C in Example 2) 
(1 1.4 g, 50.4 mmol) in methylene chloride (150 mL) was added boron tribromide 
(5.25 mL) with ice bath cooling. The reaction was allowed to warm slowly to ambient 
temperature. After 20 h, a saturated aqueous solution of NaHC03 was added and the 
35 mixture was extracted with ethyl ether and the extract was dried over magnesium sulfate. 
Purification by column chromatography (silica gel, 20% and then 40% ethyl ether in 
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petroleum ether) gives the title compound of Step A. NMR (CDCI3) 5 7,85 (d,lH), 
7.73 (S,1H), 7.36 (t,lH), 6.95 (d,lH), 5.42 (s,lH). 

Step B : Preparation of r3-f5-r2-f L5-dihvdro-3-methoxv-l"methyl-5-oxo^//- 

1 .2.4-triazol-4-ynphenoxv1- 1 .2.4'thiadiazol>3-yl1phenyll benzoate 
5 To a solution of the title compound of Step A (7.15 g, 33.6 mmol) in methylene 

chloride (1 12 mL) was added triethylamine (6.1 mL), 4-(dimethylamino)pyridine 
(206 mg) and benzoyl chloride (4.5 mL) with ice bath cooling. The ice bath was 
removed and the mixture was stirred at ambient temperature for 15 min. HCl 
(IN aqueous solution) was then added and the mixture was extracted with ethyl ether 

10 then with methylene chloride. The combined organic layers were dried over magnesium 
sulfate and concentrated to give a solid. To this solid was added the title compound of 
Step D in Example 1 (7.44 g), potassium carbonate (6.04 g) and acetone (150 mL). The 
mixture was stirred for 5 days before being diluted with water. The resulting mixture 
was extracted with methylene chloride and the extract was dried over magnesium sulfate. 

15 Purification by column chromatography (silica gel, 1% and then 2% methanol in 
methylene chloride) gave the title confound of Step B (lO.lg), a compound of the 
invention. NMR (CDCl^) 6 8.21 (d,2H), 8. 1 (d,2H), 7.7-7.4 (m,9H), 3.77 (s3H), 
3.37 (s,3H). 

EXAMPLE 9 

20 Preparation of 2.4«dihydro-4-|'2-rr3>f3>hydroxyphenyn-L2.4-thiadiazol>5- 

ynoxv1phenvn"5-methoxy-2-methvl-3//- 1 .2.4-triazol-3-one 
To a solution of the tide compound of Step B in Example 8 (10. 1 g, 20 mmol) in 
methanol (50 mL) was added sodium methoxide (1.306g). Ethanol (50 mL) and 
methylene chloride (25 mL) were then added and the mixture was stirred overnight. The 
25 mixture was acidified with HCl (IN aqueous solution) and was extracted twice with 
methylene chloride. The combined extracts were dried over magnesium sulfate. 
Purification by colunm chromatography (silica gel, 30% and then 40% ethyl acetate in 
benzene) gave the title compound of Example 9 (4.8 g), a compound of the invention. 
NMR (CDCI3) 8 7.7 (d,lH), 7.6-7.4 (m,5H), 7.25 (m,lH), 6.9 (ddJH), 6.75 (s,lH), 
30 3,80 (s,3H), 3.34 (s3H). 

EXAMPLE 10 

Preparation of f 3-r5'f 2-f L5-dihydro-3-methoxy- l-methvl-5-oxo-4//- 1 .2.4-triazol-4- 
y HphenoxyV 1 -2.4'-thiadiazol-3-y llphenyll trifluoromethanesulfonate 
To a solution of the title compound of Example 9 (0.2 g, 0.5 mmol) in methylene 
35 chloride (2.5 mL) was added pyridine (0.061 mL), trifluoromethanesulfonic anhydride 
(0.102 mL) and a catalytic amount of 4-(dimethylamino)pyridine. The reaction mixture 
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was stirred for 3 days before being diluted with methylene chloride and washed with HCl 
(1 N aqueous solution). The organic layer was dried over magnesium sulfate. 
Concentration yielded the title compound of Example 10, a compound of the invention, 
as an off white solid. NMR (CDCI3) 5 8.2 (d,lH), 8.1 (s,lH), 7.65-7.45 (m,5H). 
5 7.35 (dd.lH), 3.80 (s,3H), 3.37 (s,3H). 

EXAMPLE 1 1 
Step A : Preparation of 2'furancarboxiniidamide 

(See Tetr. Lett. (1990), 31, 1969). To a solution of trimethylaluminum (18 mL, 
2 M in hexanes) in toluene (40 mL) at 0 ^^C was added ammonium chloride ( 1 .926 g) in 

10 small portions. Upon complete addition, the cooling bath was removed and the mixture 
was stirred for a further 1.5 h. 2-furonitrile (3.15 mL, 36.0 mmol) was added and the 
mixture was heated at 85 overnight The mixture was then cooled and poured onto a 
slurry of silica gel (600 g) in chloroform (300 mL). The mixture was stirred for 5 min, 
filtered and washed with methanol (800 mL). Concentration yielded the title compound 

15 of Step A (4.01 g). NMR {M&2^0-d^) 5 9.6 (br s, 2H), 9.3 (br s, 2H), 8.2 (m,lH), 
7.98 (m,lH), 6.88 (m,lH). 

Step B : Preparation of 5-chloro-3-Q-furanvlVL2,4-thiadiazole 

To a solution of the title compound of Step A (4.01 g, 36 mmol) in water 
(89 mL) and methylene chloride (177 mL) was added benzyltriethylammonium chloride 

20 (675 mg) and perchloromethyl mercaptan (4.0 mL) and the mixture was cooled in an ice 
bath. A solution of sodium hydroxide (4.36 g) in water (89 mL) was then added such 
that the internal temperature did not exceed 10 ""C. Upon complete addition, the cooling 
bath was removed and the mixture was stirred for 3 h. The layers were separated and 
the organic layer was dried over magnesium sulfate. Purification by column 

25 chromatography (petroleum ether and then 1-chlorobutane) gave the title compound of 
Step B. IH NMR (CDCI3) 5 7.6 (m,lH), 7.19 (m,lH), 6.57 (m,lH). 
Step C : Preparation of 4-f2-rr3>(2-furanvn-L2.4-thiadiazol-5-vllQxy1phenvn-2.4- 

dihydro-5->methoxy-2-methyl-3H- 1 .2.4-tria2ol>3-one 
To a solution of the title compound of Step D in Example 1 (355 mg, 

30 1 .61 mmol) in acetone (3 mL) was added potassium carbonate (289 mg) and the title 
compound of Step B. The mixture was stirred overnight at ambient temperature before 
being diluted with water. The resulting mixture was extracted with methylene chloride 
three times and the combined extracts were dried over magnesium sulfate. The solution 
was concentrated to a solid which was recrystallized from ethanol to give the title 

35 compound of Step C (213 mg), a compound of the invention, as a solid melting at 
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107-108 **C. NMR (CDCI3) 5 7.55 (m,3H), 7.49 (m,2H), 7.07 (m,lH), 6.5 (m.lH), 
3.79 (s,3H), 3.38 (s,3H). 

EXAMPLE 12 

Preparation of 4-r2>rr3>f5-bromo-2-thienylVL2,4-thiadiazol-5-vnoxv1phenvlV2.4- 
5 dihydro-5-methoxv-2-methvl-3if- 1 .2.4-triazol-3-one 

To a solution of 5-chloro-3-(2-thienyl)-l,2,4-thiadiazole (prepared from 
2-thiophenecarbonitrile according to the procedure described in Step C in Example 2) 
(LO g, 4.94 mmol) in methylene chloride was added bromine (0.253 mL). After 1 h, the 
mixture was concentrated and redissolved in acetone (8 roL). The title compound of 
10 Step D in Example 1 (850 mg) and potassium carbonate (1.33 g) were added and the 
mixture was stirred overnight before being diluted with water and twice extracted with 
methylene chloride. The organic phases were combined, dried over magnesium sulfate, 
and concentrated. The residue was purified by column chromatography (silica gel, ethyl 
ether) to give the title compound of Example 12, a compound of the invention. 
15 ^fMR (CDCI3) 5 7.65-7.55 (m,2H), 7.5-7.45 (m,3H), 7.04 (d,lHX 3.80 (s,3H), 3.38 
(s,3H). 

EXAMPLE 13 

Step A : Preparation of 5-chloro-3'(2.5-dichloro-3-thienylVL2.4-thiadiazQle 

A solution of 5-chloro-3-(3-thienyl)-l,2,4-thiadia2ole (prepared from 3- 

20 thiophenecarbonitrile according to the procedure described in Step C in Example 2) 
(2.0 g, 9.88 mmol) in sulfuryl chloride (10 mL) was stirred at ambient temperature for 
1 .5 h before being poured into water and extracted with ethyl ether. The ether layer was 
washed with a saturated aqueous solution of NaHC03 and dried over magnesium sulfate. 
Concentration yielded the title compound of Step A ( 1 .87 g). NMR (CDCI3) 5 7.45 

25 (s,lH). 

Step B : Preparation of 4-r2-rr3-r2.5-dichloro>3-thienylVL2.4-thiadiazol-5- 

yI1oxy1phenyn-2.4-dihydro-5-methoxy-2-methyI-3/f-l,2.4-triazoI-3-one 
To a solution of the tide compound of Step D in Example 1 (1.83 g, 6.74 mmol) 
in acetone (13 mL) was added potassium carbonate (1.21 g) and the title compound of 

30 Step A. The mixture was stirred at ambient temperature for 30 h at which point extra 
potassium carbonate (0.6 g) was added. When the reaction was judged to be complete 
by TLC analysis, it was diluted with ethyl acetate, washed twice with water, with 
saturated aqueous NaCl and the combined aqueous layers were re-extracted with ethyl 
acetate. The combined organic phases were dried over magnesium sulfate, concentrated 

35 and the residue was purified by crystallization from ethanol. The mother liquor was 
concentrated and purified by column chromatography (silica gel, 60% and then 80% 
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ethyl ether in petroleum ether) to give the title compound of Step B (2.5 g), a compound 
of the invention, as a solid melting at 144-147 °C, NMR (CDCI3) 6 7.65 (d,lH), 
7.6-7.5 (m,lH), 7.5-7.4 (m,2H), 7.37 (s,lH), 3.81 (s,3HX 3.39 (s,3H). 

EXAMPLE 14 

5 Step A: Preparation of 2.2-dimethvlprQpaniniidic acid hydrochloride 

To a solution of trimethylacetonitrile (100 g, 1.203 mol) in ethyl ether (600 mL) 
is added absolute ethanol (74. 1 mL). The solution is cooled to 0 **C and then is saturated 
with dry HCl gas. The reaction mixture is then left to stand at ambient temperature for 
6 days after which time it is concentrated to give the title compound of Step A (54.37 g) 
10 as a white solid. NMR (Me2SO-d5) 5 1 1.4 (br s, 2H), 4.4 (q,2H), 1.22 (s,9H), L05 
(t,3H). 

Step B : Preparation of 2.2-dimethvlpropanimidamide hydrochloride 

To a solution of the title compound of Step A (54.37 g, 328.2 mmol) in methanol 
(20 mL) is added ammonia (65.7 mL, 7N solution in methanol). This mixture was stirred 

15 for 3 days before being concentrated to give the title compound of Step B (33. 15 g) as 
an off white solid. NMR (Me2SOt/5) 6 1 ,25 (s,9H). 
Step C: Preparation of S-chloro-S -f Ll-dimethvlethvlVL2,4-thiadiazole 

To a solution of the title compound of Step B (5.0 g, 36.61 mmol) in water 
(23 mL) and methylene chloride (45 mL) is added perchloromethyl mercaptan (4.0 mL, 

20 36.61 mmol) and the mixture is cooled in an ice bath. With efficient stirring, a solution 
of sodium hydroxide (5.86 g ) in water (23 mL ) is then added dropwise such that the 
internal temperature does not exceed 10 ^C. After the addition is complete, the cooling 
bath is removed and the reaction mixture is stirred for a further 1 .5 h. The organic layer 
is then separated, dried over magnesium sulfate and concentrated. The yellow/brown tar 

25 is extracted with boiling hexane and the hot solution is filtered through a pad of silica gel. 
The silica gel is washed with hexane and the solution is concentrated to a give the title 
compound of Step C (5.88 g) as a yellow oil which is used without further purification. 
iH NMR (CDCI3) 6 1 .42 (s,9H). 

Step D: Preparation of 4>r2-rr3-(Ll-dimethvlethvlVL2.4-thiadiazQl>-5- 

30 vIloxv1phenvn-2.4-dihv dro-5-methoxv>2-methvl-3//-1.2.4-triazoI-3-Qne 

To a solution of the title compound of Step D in Example 1 (500 mg, 2.26 mmol) 
in DMF (4.5 mL) is added freshly ground potassium carbonate (406 mg) and the title 
compound of Step C (399 mg). The mixture was stirred at ambient temperature for 
2 days before being diluted with ethyl acetate and washed with water. The organic layer 
35 was dried over magnesium sulfate and concentrated. Purification by column 

chromatography (silica gel. 40%, then 60%, and then 80% ethyl ether in petroleum 
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ether) yields the title compound of Step D (0.19 g), a compound of invention, as an off 
white solid melting at 1 10-1 1 1 ^C. NMR (CDCI3) 6 7.58 (dJH), 7.50 (m,lH), 7.47 
(m,lH), 7.44 (m,lH), 3.78 (s,3H), 3.40 (s,3H), 1.36 (s,9H). 

EXAMPLE 15 

5 Preparation of 4-r2-r(6-chloro-2-pvrazinyl)oxv1phenvl1-2.4-dihvdrQ-5-methoxv-2- 

methvl-3//- 1 .2.4'triazol-3-one 
To a solution of the title compound of Step D in Example 1 (2.2 g, 10.0 mmol) in 
DMF (10 mL) was added sodium hydride (0.47g, 60% oil dispersion) in small portions. 
The resulting slurry was stirred for 5 min and then 2,6-dichloropyrazine (1.5 g, 
10 10. 1 mmol) was added all at once. The reaction mixture was stirred for 16 h at 

70-75 ^C, and then the DMF was removed by vacuum distillation. The residue was 
partitioned between 125 mL of ethyl acetate and 50 mL of water. The organic layer was 
dried over anhydrous magnesium sulfate and concentrated to give a brown solid which 
was triturated with diethyl ether to afford 1.65 g of the title compound of Example 15, a 
15 compound of invention, as a white solid melting at 135-137 ""C. NMR (CX)Cl3) 
5 8.30 (m,2H), 7.50 (m,lH), 7.40 (m,3H), 3.81 (s,3H), 3.33 (s,3H). 

EXAMPLE 16 

Preparation of 2.4-dihvdro-5-methoxy-2-methvl-4-r2-rf6-r4-ftrifluoromethvnphenvll-2- 

pvra2inyl1oxylphenvll-3fr-h2.4-triazol-3-one 

20 A slurry made up of the title compound of Example 15 (3.0g, 9. 12 nmiol) and 

palladium acetate (76 mg) in dimethoxyethane (18.5 mL) was stirred for 0.5 h. To this 
mixture was added a solution of 4-trifluoromethylbenzene boronic acid (2.5 g, 
13. 1 mmol, available from Lancaster Synthesis Inc.) and sodium carbonate (3.1 g) in 
46 mL of water. The reaction mixture was stirred at 100 for 5 h. The 

25 dimethoxyethane was removed under reduced pressure and the resulting mixture was 
partitioned between 150 mL of ethyl acetate and 50 mL of water. The aqueous layer 
was extracted with 50 mL of ethyl acetate and the combined organic layers were filtered 
through Celite®, dried over anhydrous potassium carbonate, and concentrated under 
reduced pressure to give a crude product. Flash column chromatography (gradient 

30 elution with 60-75% ethyl acetate in hexane) gave the title compound of Example 16, a 
compound of the invention, as a white solid (3.3 g) melting at 145-148 ""C. NMR 
(CDCI3) 6 8.79 (s,lH), 8.39 (s,lH), 7.98 (d,2H). 7.67 (d,2H), 7.51 (m,lH), 7.41 
(m,3H), 3.65 (s,3H), 3.31 (s.3H). 
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EXAMPLE 17 

Preparation of 4'r6-r2-f 1 ,5-dihvdro-3-methoxy" l>methylo-oxo-4H-L2>4-tr i azol»4- 

vl)phenoxy]-2-pyrazinynbenzonitrile 
To a solution of the title compound of Example 15 (333 mg, 1.0 mmol) and 
5 tetrakis(triphenylphosphine)palladium (60 mg) in nitrogen-purged tetrahydrofuran 
(2.8 mL) was added a solution of bromo(4-cyanophenyl)zinc (2.8 mL, 0.5M in 
tetrahydrofuran, available from Rieke Metals, Inc.). The resulting dark solution was 
stirred for 22 h at room temperature and an additional 1.5 mL of the organozinc reagent 
was then added to complete the reaction. After stirring for another 6 h, the reaction 
10 mixture was partitioned between 100 mL of ethyl acetate and 50 mL of diluted aqueous 
hydrochloric acid. The aqueous layer was extracted with 50 mL of ethyl acetate and the 
combined organic layers were dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give a crude product. Flash column chromatography (gradient 
elution with 50-70% ethyl acetate in hexane) gave the title compound of Example 17, a 
15 compound of invention, as a white solid (230 mg) melting at 195-199 °C. NMR 
(CDCI3) 6 8.79 (s,lH). 8.40 (sJH), 8.00 (d,2H), 7.72 (d,2H), 7.53 (m,lH), 7.41 • 
(m,3H), 3.68 (s,3H), 3.30 (s,3H). 

EXAMPLE 18 

Step A : Preparation of 5-(4~chlorophenylVL3.4-thiadiazol-2>amine 

20 The title compound was prepared according to Zubets, L V.; Boikov, Yu, A.; 

Viktorovskii, L V.; V'yunov, K. A.; Chem. Met. Comp. 1 148 (1986). Starting from 
4-chlorobenzaldehyde thiosemicarbazone (8.6g, 50.1 mmol), the reaction afforded 6.3 g 
of the tide compound of Step A as an off white solid. iR NMR (Mc2SO-d^) 5 7.82-7.54 
(AA'BB\ 4H), 7.48 (s, 2H). Elemental analysis: (Calculated) C: 44,97, H: 3.77, 
25 N: 19.66, S:15.00. (Found) C: 45.10, H: 3.92, N: 19.67, S: 14.65. 

Step B : Preparation of 2-chloro-5-f4-chlorophenyn-L3.4>thiadiazole 

The title compound was prepared according to Zubets, L V.; Boikov, Yu. A.; 
Viktorovskii, L V.; V^unov, K. A.; Chem. Het. Comp. 1148 (1986). Starting from the 
title compound of Step A (0.6g, 3 mmol), the reaction afforded 0.4 g of a yellow oil 
30 which was used without further purification. NMR (Me2SO-J5) 6 8.02-7.67 
(AA'BB*, 4H). 

Step C : Preparation of 442-rr5-r4-chloropheny]V1.3.4-thiadia2ol-2> 

vlloxv1phenvn-2.4-dihvdro-5-methoxy-2 methyl-3/f- 1 .2.4-triazol-3-one 
The title compound of Step B (0.46 g, 2 mmol), the title compound of Step D in 
35 Example 1 (0.44 g, 2 mmol) and potassium carbonate (0.8 g, 5.8 mmol) were combined 
in 30 mL of 4-methyl-pentane-2-ohe. The mixture was heated at reflux temperature for 



wo 97/00612 




PCT/US96/10326 



73 

5 h and was then allowed to cool to ambient temperature. The solvent was removed 
under reduced pressure and the residue was partitioned between 50 mL of ethyl acetate 
and 50 mL of water. The aqueous layer was extracted with ethyl acetate (2x30 mL). 
The combined organic layers were extracted with IN sodium hydroxide (2x20 mL) and 
5 saturated aqueous NaCl (2x20 mL)» respectively. The organic layer was dried over 
magnesium sulfate and concentrated under reduced pressure. Preparative TLC (eluent: 
ethyl acetate/hexane=2/l) afforded the title compound of Step C, a compound of 
invention, as a white solid. NMR (MesSO-d^) 6 7.92-7.45 (m,8H), 3.79 (s,3H), 3.25 
(s3H). 

10 EXAMPLE 19 

Step A : Preparation of 4-f3-ftrifluoromethvDphenyl'|-2-thiazolamine 

To a stirring solution of 10 g of 3'-(trifluoromethyl)acetophenone in 100 mL of 
dichloromethane was added dropwise 8.5 g of bromine. The bromine color dissipated 
immediately during the dropwise addition. The reaction mixture was then concentrated 

15 under reduced pressure and the resulting oil was dissolved in 80 mL of ethanol. To this 
oil was added 4.0 g of thiourea and the resulting mixture was heated at reflux for & h. 
Upon cooling, a solid precipitated. Approximately 100 mL of diethyl ether was added to 
enhance precipitation. The solid was collected and washed with diethyl ether followed 
by neutralization with excess aqueous sodium bicarbonate. The free base was extracted 

20 into ethyl acetate. The ethyl acetate solution was washed with water and saturated 

aqueous NaCL The ethyl acetate solution was then dried over MgS04 and concentrated 
under reduced pressure to give 1 1.5 g of the title compound of Step A as a white (yellow 
tinted) solid melting at 87-88 °C. iR NMR (CDCI3) 6 8.05 (s,lH), 7.95 (dJH), 7.5 
(m,2H), 6.8 (s,lH), 5.15 (br s,2H). 

25 StepB : Preparation of 5-bromo-4-r3-ftrifluoromethyl)phenvn-2-thiazolamine 

To a stirring solution of 8.5 g of the title compound of Step A in 100 mL of 
dichloromethane was added dropwise 6 g of bromine. The bromine color dissipated 
immediately during the dropwise addition. The reaction mixture was stirred for 
10 minutes after the addition and then was concentrated under reduced pressure. The 

30 resulting residue was partitioned between 150 mL of ethyl acetate and 100 mL of 

saturated aqueous NaHC03 and the mixture was stirred for 0.5 h. The organic layer was 
separated, washed with saturated aqueous NaCl, dried over MgS04 and concentrated 
under reduced pressure to give an oil which soon crystallized. The solid was suspended 
in hexanes, then collected by filtration to give 10.5 g of the title compound of Step B as a 

35 white solid melting at 96-98 °C. iH NMR (CDCI3) 8 8.15 (s,lH), 8.05 (d,lH), 7.65 
(d,lH), 7.55 (t,lH), 5.75 (br s,2H). 
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Step C : Preparation of 5-bromo-2-chloro-4-r3-(trifluoromethvnphenvllthia2ole 

The title compound of Step B (3 g) was dissolved in 50 mL of acetonitrile and to 
this solution was added with stirring 2.5 g of copper(n) chloride followed by 2 mL of 
/err-butylnitrite (dropwise). Nitrogen evolution was evident and the reaction 
5 exothermically warmed to approximately 30 °C. The dark reaction mixture was stirred 
for 45 min and was then partitioned between 200 mL of ethyl acetate and 200 mL of 
distilled water. The organic layer was separated, washed with IN aqueous HCl, water, 
and then saturated aqueous NaCl. The organic layer was dried over MgS04 and then 
was concentrated under reduced pressure to give a dark oil/solid residue. The main 
10 component was isolated by flash chromatography on silica gel using 5-10% ethyl acetate 
in hexanes as eluant to give 2.4 g of the title compound of Step C as a red tinted solid 
melting at 52-55 *^C. NMR (CDCI3) 6 8.2 (s,lH), 8. 15 (d,lH), 7.65 (d,lH), 7.6 
(t,lH). 

Step D : Preparation of 4-r2-|'r5"bromo-4-r3-ftrifluoromethyDphenyll-2- 

15 thiazolynoxvlphenvn-2.4-dihydro-5-methoxy-2-mcthvl-3H- 1 .2.4-triazol- 

3-one 

To a stirring solution of 2.2 g of the title compound of Step C in 50 mL of 
acetonitrile was added 1.4 g of the title compound of Step D in Example I and 1.8 g of 
potassium carbonate. The reaction mixture was heated at reflux for 14 h and then was 

20 allowed to cool. The reaction mixture was partitioned between 100 mL of ethyl acetate 
and 100 mL of distilled water. The organic layer was separated, washed with distilled 
water, dried over MgS04, and then concentrated under reduced pressure to give a dark 
oil. The main component was isolated by flash chromatography on silica gel using 
50% ethyl acetate in hexanes as eluant to give 2. 1 g of the title compound of Step D, a 

25 compound of the invention, as a gum. ^HNMR (CDCI3) 5 8.2 (s,lH), 8.1 (d,lH), 7,6 
(d,lH), 7.35-7.55 (m,5H), 3.84 (s,3H), 3.40 (s,3H). 

EXAMPLE 20 

Preparation of 2.4-dihvdro-5-methoxy-2-methvl-4-r2-rr4-r3-( trifluoromethynphenvll-2- 

thia2olynoxv1phenyll-3//- 1 .2.4-tria2oI-3-one 
30 A mixture of 0,8 g of the title compound of Step D in Example 19, 2.0 g of 

anmionium formate and 0.3 g of 10% palladium on carbon in 20 mL methanol was 
stirred at room temperature for 2 days. The reaction mixture was then filtered through 
Celite® rinsing thoroughly with ethyl acetate. The filtrate was partitioned between 
100 mL of ethyl acetate and 50 mL of distilled water. The organic layer was separated, 
35 washed with distilled water and then with saturated aqueous NaCL The organic layer 

was dried over MgS04 and then was concentrated under reduced pressure to give an oil. 
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The main component was isolated by flash chromatography on silica gel using 50% ethyl 
acetate in hexanes as eluant to give a white foam which crystallized to a white solid upon 
the addition of a small amount of diethyl ether. The solid was filtered to give 0.52 g of 
the title compound of Example 20, a compound of the invention, as a white solid melting 
5 at 1 16-1 18 NMR (CDCI3) 5 8.05 (s,lH), 7.95 (d,lH), 7.35-7.6 (m,6H), 7.1 

(sJH), 3.81 (s3H), 3.37 (s3H). 

EXAMPLE 21 

Preparation of 2.4-dihydro-S-methoxy-2-methyI-4-r2~rr5-methyI-4-r3- 
f trifluoromethvl)phenyn-2-thiazolvnoxvlphenvll-3//- 1 >2.4-triazol-3-one 

10 To a stirring solution of 0.75 g of the title compound of Example 19 in Step D in 

7 mL of tetrahydrofuran at -78 under N2 was added dropwise 0.70 mL of 
n-butyllithium (2.5 M in hexanes). The reaction was allowed to stir at -78 °C for 0.5 h, 
and then 0.12 mL of iodomethane was slowly added. After stirring at -78 °C for another 
2 min, the cooling bath was removed and the reaction mixture was stirred an additional 

15 2 h at ambient temperature. The reaction mixture was diluted with diethyl ether and 
washed with distilled water and saturated aqueous NaCl. The organic layer was dried 
over MgS04 and then was concentrated under reduced pressure. Purification by flash 
chromatography on silica gel using 50-60% ethyl acetate in hexanes as eluant gave 
0.40 g of the title compound of Example 21, a compound of the invention, as an oil. 

20 iH ^fMR (CDCI3) 5 7.85 (s,lH), 7.8 (d,lH), 7.3-7.6 (m,6H), 3.85 (s,3H), 3.40 (s,3H), 
2.49 (s,3H). 

EXAMPLE 22 

Step A: Preparation of 7V-f2-methoxy-6-methylphenyD-2,2- 

dimethylhydrazinecarboxamide 

25 To a stirred solution of phosgene (108 g, 1.09 moles) in ethyl acetate (750 mL) 

at 0 '^C was added dropwise 2-methoxy-6-methylaniline (125,0 g, 91 1 mmol) dissolved 
in ethyl acetate (250 mL) over 20 min. The reaction mixture was slowly warmed to 
room temperature and was then heated at reflux for 1 h. The solution was cooled to 
room temperature and was concentrated under reduced pressure to provide the crude 

30 isocyanate as a dark red liquid which was redissolved in ethyl acetate (1 L) and cooled to 
0 °C. I,l-Dimethylhydra2ine (55.0 g, 91 1 mmol) was added dropwise over 30 min and 
then the mixture was allowed to warm to room temperature and stir overnight. The 
mixture was cooled, filtered, and the solid was washed with ethyl acetate and dried to 
provide 200.0 g of the title compound of Step A as a white solid melting at 151-153 °C. 

35 NMR (CDCI3) 5 7.58 (br s,lH), 7.10 (t,lH), 6.84 (d,lH), 6.74 (d,lH), 5.22 

(br s,lH), 3.80 (s,3H), 2.63 (s,6H), 2.3 1 (s,3H). 
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Step B : Preparation of 5-chioro-2.4-dihvdro-4-f2-methoxV'6-methvlphenvlV2- 

niethvl-3//- 1 >2.4-tria2ol-3-one 
The title compound of Step A (100.0 447.9 nunol) was suspended in ethyl 
acetate (1 L) and added dropwise, via mechanical pump, over 3.5 h to a stirring solution 
5 of phosgene (177 g, 1 .79 moles) in ethyl acetate (1.5 L) which was heated at reflux. 
After the addition was complete, the mixture was heated at reflux for a further 3 h, 
cooled to room temperature and stirred overnight. The solution was concentrated under 
reduced pressure and the residue was dissolved in ethyl acetate and water and extracted 
four times with ethyl acetate. The combined organic phases were washed with saturated 

10 aqueous NaCl, dried (MgS04), filtered and concentrated to afford 1 1 1.4 g of the title 
compound of Step B as a pale yellow solid melting at 132-134 **C. NMR (CDCI3) 
57.34 (tJH), 6.93 (d,lH), 6.85 (d,lH), 3.79 (s,3H). 3.54 (s,3H), 2.20 (s,3H). 
Step C: Preparation of 5-chloro-2.4-dihydro-4-f2-hydroxy-6-methylphenylV2- 

methyl-3i/- 1 .2.4-tria2ol-3-one 

15 To a stirring solution of the title compound of Step B (15.0 g, 59.3 nmaol) in 

benzene (200 mL) at 0 ""C was added aluminum chloride (23.7 g, 178 mmol) in small 
portions. The mixture was warmed to room temperature and stirred for 2 days. The 
mixture was poured over ice and water and then extracted four times with ethyl acetate. 
The combined organic phases were washed with saturated aqueous NaCl, dried 

20 (MgS04), filtered and concentrated to an oU that was purified by flash column 

chromatography on silica gel to provide 13.6 g of the title compound of Step C as a pale 
orange solid melting at 175-178 ^C. NMR (CDCI3) 5 8.1 1 (s,lH), 6.92 (t,lH), 6.71 
(d,lH), 6.41 (d,lH), 3.56 (s,3H), 2.12 (s,3H). 

Step D: Preparation of 2.4~dihvdro-4'(2-hvdroxy-6-methylphenvlV5-methoxy-2- 

25 methyl-3/f- 1 .2.4-triazol>3-one 

To a stirred solution of the title compound of Step C (133.5 g, 557.0 mmol) in 
tetrahydrofuran (1.5 L) was added dropwise sodium methoxide (25% by weight in 
methanol, 382 mL, 1.67 moles). The mixture was heated at reflux for 3 h, cooled to 
room temperature and then diluted with aqueous ammonium chloride and ethyl acetate. 

30 The aqueous layer was acidified (pH 4-5) with IN HCl and extracted three times with 
ethyl acetate. The combined organic phases were washed with saturated aqueous NaCl, 
dried (MgS04), filtered and concentrated to a dark brown solid which was triturated 
with ethyl acetate to afford 75.0 g of the title compound of Step D as a white solid 
melting at 194-196 ^C. NMR (Me2SO-J6) 6 9.91 (s,lH), 7.17 (t,lH), 6.78 (m,2H), 

35 3.84 (s3H), 3.30 (s,3H), 2.03 (s,3H). 
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Step E: Preparation of 4-r2-rr3-r3.5-hisrLriflnnrnmethvn phenvn- 1 .2.4-thiadiazol- 

5>vl1oxvV6-methvlphenvlV2.4-dihvdro-5-methox v-2>methvl-3//-K2,4r 

triazol-3-one 

To a solution of 5-chloro-3-[3,5-bis(trifluoromethyl)phenyl]-l,2,4-thiadiazole 
5 ( 1 .50 g, 4.5 1 mmol, available from Maybridge, Catalog No. RDR03892) in DMF 
(10 mL) was added the title compound of Step D (1 .06 g, 4.5 1 nunol) at room 
temperature. Potassium carbonate (1.25 g, 9.02 mmol) was added and the mixture was 
stirred for 18 h. The mixture was diluted with water and extracted three times with ethyl 
acetate. The combined organic phases were washed with saturated aqueous NaCl, dried 
10 (MgS04), filtered and concentrated. The residue was purified by flash column 
chromatography on silica gel to provide 2.20 g of the title compound of Step E, a 
compound of the invention, as a white solid melting at 95-98 ""C. NMR (CDCI3) 
5 8.64 (s,2H), 7.95(s,lH), 7.50 (t,lH), 7.42 (d,lH), 7.37 (d.lH), 3.80 (s,3H), 339 

(s,3H), 2.33 (s,3H). 
15 EXAMPLE 23 

Step A: Preparation of 2.4-dihvdro-5-methoxv-2-meth yl-4-r2-rrtris(l- 

piethylethvnsilvlloxvlphenvlV3H- 1 .2-4-triazol-3-one 
To a solution of the title compound of Step D in Example 1 (10.54 g, 

47.65 mmol) and imidazole (6.50 g, 95.3 mmol) in DMF (100 mL) was added dropwise 
20 triisopropylsilyl chloride (13.3 mL, 61.9 nmiol) at 0 ''C. The mixture was allowed to 

warm to room temperature and was stirred for 3 h. Then mixture was then diluted with 

aqueous sodium bicarbonate and water and was extracted three times with ethyl acetate. 

The combined organic phases were washed with saturated aqueous NaCl, dried 

(MgS04), filtered and concentrated to an oil which was purified by flash column 
25 chromatography on silica gel to give 16.8 g of the title compound of Step A as a light tan 

soUd melting at 107-109 iR NMR (CDCI3) 5 7.27 (m,2H), 6.98 (m,2H), 3.89 

(s,3H), 3.42 (S.3H), 1.25 (m3H), 1.04 (m,18H). 

Step B : Preparation of 4-r2>ethvl-64rtris( l>m ethvlethvnsilvlloxvlphenvl1-2,4- 

dihydro■5>methoxv-2-methvl-3//- 1 .2.4>tri azol-3-one 

30 A solution of the tide compound of Step A (2. 1 6 g, 5.72 mmol) in anhydrous 

tetrahydrofuran was cooled to -78 ^^C and rerr-butyllithium (4.0 mL, 1.7 M solution in 
pentane, 6.8 mmol) was added dropwise. The resulting dark yellow solution was stirred 
for 1 h at -78 °C and ethyl iodide (4.6 mL. 57.2 nunol) was then added dropwise and the 
mixture was slowly warmed to 0 "^C and stirred for 20 min. The mixture was diluted 

35 with aqueous ammonium chloride and extracted three times with ethyl acetate. The 
combined organic phases were washed with saturated aqueous NaCl, dried (MgS04), 
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filtered and concentrated. The crude product was purified by flash column 

chromatography on silica gel to afford 1.64 g of the title compound of Step B as a white 

solid melting at 90-92 °C. iR NMR (CDCI3) 5 7.23 (t.lH). 6.90 (d,lH). 6.77 (d,lH), 

3.89 (s,3H). 3.43 (s,3H). 2.53 (q,2H). 1.24 (m, 3H), 1.15 (t,3H). 1.04 (m,18H). 

Step C: Preparation of 4-r2-rr3-n 5-bisrtrif1uoromethvnphenvl1- 1 ■2.4-thiaHia7.nl- 

5-vlloxv1-6-ethvlphenvl1-2-4-dih vdro-5-methoxv-2-methvl-3/y-1.2.4- 
tria2ol-3-one 

The tide compound of Step B (0.244 g, 0.60 mmol) and 5-chloro-3-[3,5- 
bis(trifluoromethyl)phenyl]-l,2,4-thiadiazole (0.200 g, 0.60 mmol) was dissolved in 
anhydrous tetrahydrofuran (10 mL). A solution of tetrabutylammonium fluoride 
(0.70 mL, l.OM solution in tetrahydrofuran, 0.70 mmol) was added dropwise and the 
solution was stirred for 1 h at room temperature. The mixture was diluted with water 
and extracted three times with ethyl acetate. The combined organic phases were washed 
with saturated aqueous NaCl, dried (MgS04), filtered and concentrated. The residue 
was purified by flash column chromatography on silica gel to afford 0.32 g of the title 
compound of Step C, a compound of the invention, as a white solid melting at 
136-138 »C. IHNMR (CDClj) 5 8.64 (s.2H), 7.94 (s,lH). 7.56 (t, IH), 7.42 (m, 2H), 
3.80 (s,3H), 3.40 (s,3H), 2.63 (m,2H), 1.23 (t.3H). 

By the procedures described herein together with methods known in the art, the 
following con^unds of Tables 1 to 14 can be prepared. The following abbreviations 
are used in the Tables which follow: / = tertiary. Me = methyl, Et = ethyl, Bu = butyl, 
Ph = phenyl, MeO = methoxy, EtO - ethoxy, CN = cyano, and NO2 = nitro. 

TABLE 1 

Compounds of Formula lA defined as: 




W 

N— N 



R9 

2-Br-Ph 
2-CN-Ph 
2,4^iCI.Ph 
2-CF3-Ph 



2-Me-Ph 
2-F-Ph 

2-Me-4.Cl-Pfa 
3.5-diCI-Ph 



\ 
Me 

2-Et-Ph 
2-Cl.Ph 

6-CF3-2-pyridinyI 
2-pyriniidinyl 



£9 

4-EtO-2-pyrimidinyI 
4.6-diMeO-2-pyrimidinyl 
4,6-diMe-2-pyrixnidinyl 
6-CF3-4-py ri midi ny 1 
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2-1-Pn 


3,j-aiCr3-rn 


4-pyriniidinyl 


4-L.r3-z-pynainyi 






4-MeO-2-pyrimidinyl 


4-Cr3-z-py nmiui ny i 




Z,D-<ilIVieL/-Jrn 


4-Me-2-pyrimidinyl 


j-t^r3-j-pyriQinyi 


4-Me-rn 




o-ivieLi-4-pyriiniainyi 


j-McU- z-pynui ny i 


/I /^l DU 

4-^1-^11 


4-i5r-rll 


D-Me-z-iuranyi 


D-i^iN •z-pynainy I 


3-Me-Fn 




z,j-aiMe-3-tnienyl 


o-Me-z-pjTiuinyi 




4-MeiJ-r'n 


3-UL,r 2H-Fn 


3,j-aii>r-Fn 


3-Cl-2-Me-Pn 


4-/-l>u-r'n 


4-OCr2H-Fn 


4-f-B u-2-pynainy 1 


3-/-Bu-Ph 


4-CN-Ph 


3-Me3Si-Ph 


4-Me3Si'2-pyndinyl 


3-F-Ph 


4-N02-Ph 


4-Me3Si-Ph 


4-Me3Ge-2-pyridinyI 


4-CF3-Ph 


3,4-diMe-Ph 


3-Me3Ge-Ph 


4,6-diCF3-2-pyriinidinyl 


3.4-diCl-Ph 


3,5-diMe-Ph 


4-Me3Ge-Ph 


5-CF3-2-furany] 


3.4-diCF3-Ph 


4-F-3-CF3-Ph 


3-EtO-Ph 


5-CF3-2-thienyl 


4-F-Ph 


5-F-3-CF3-Ph 


Ph 


(2-CN-Ph)CH2 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 


4-I-Ph 











TABLE 2 

Compounds of Formula lA defined as: 



3.4- diF-Ph 

3.5- diBr-4-MeO-Ph 
3-Cl-4-Me-Ph 
3,5-diF-Ph 
3.F-4-Cl-Ph 
3-MeOPh 
3-Cl.ph 
C(CH3)3 
3-Br-Ph 




N 



r9 



Me 

4-Ph.Ph 

4- Br-3-Me-Ph 
3-Br-4-MeO-Ph 

5- F-2-thienyl 
5-Br-2-thienyl 
5-Cl-2-thienyl 
2,5-diF-3-thienyl 
2,5-diCI-3-thienyl 
2,5-diBr-3-thienyl 



R^ 

6-CF3-2-pyridinyI 
2-pyrimidinyl 
4-pyrimidinyl 
4-MeO-2-pyrimidinyI 

4- Me-2-pyriinidinyl 
6-MeO-4-pyrimidinyl 

5- Me-2-furanyl 
2.5-diMe-3-thienyl 
3.0CF2H-Ph 
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2-Br-Ph 




4-OCF2H-Ph 


2-CN-Ph 






2.4-diCI-Ph 




1 A C! DU 


2-CF'5-Ph 


2-Me-4-Pl-Ph 


1 ^-IVie3\jrc-rn 


2-I.Ph 


3 5-diCl-Ph 


1 **-jvic3vjc-r^n 


4-N02-Ph 


3 5-diCFo-Ph 


1 Pk 

j i^n 


4-CFQO-Ph 


2-MeO-Ph 


1 'l-T^M Ph 


4-Me-Ph 


2 6-diMeO.Ph 


1 A-C^c\^'kaa ok 
1 *f-L-.<J2MC-i'n 


4-Cl-Ph 




4-CO2-/-B u-Pn 






4-C02Et-Ph 






6-CF3-4»pynmidinyl 




4-MeCJ-Pn 


4-CF3 -2-py ndmyl 






4-CF3-2-pyniTudinyi 






5-CF3-3-pyndiinyl 






3-MeO-2-pyndinyl 


3 4-diCl-Ph 


i3 ,*r-<ll mc-rTl 


5-CN-2-p)ndinyl 


3 4-diCFo-Ph 




o-Me-2-pyndinyl 


4-F.Ph 

"T X^** il 1 


A T? ^ r^i7^ r>u 1 


3,5-diBr-Ph 






4-r-Bu-2-pyndinyl 






4-Me3Si-2-pynainyi 


43-diBr-2-thienvl 


^ v.*i~Ddjzyi 1 


4-Me3Gc-2-pynainyl 


4 5-diCl-2-thienvl 

"t** UlV*"! ^ UlAWllYl 1 


O ^^IwT * < 1 

2-L.iM-Denzyl 


4,o-aiCr3-2-pynimainyi 


4 5-diF-2-th!envl 

^»~' u*x '^^uilwlIYi 1 




5-Cr3-2-iuranyl 


j,4,3-trn^i-z-tnienyl | 


4-(Me3Si-C^)-Ph 


5-CF3-2-thienyl 


3-(OCH>Ph 


3,5-diCF3-ben2y! 


3-EtO-Ph 


4-(<:^H).Ph 


3-OS02CF3-Ph 


4-I-Ph 


2-CF3CH20-5-pyridinyl 


4.0S02CF3.ph 


3-C02Me-Ph 


4-Cl-benzyl 


4-EtO-2-pyriinidinyI 


3-C02-r-Bu-Ph 


2-Et-Ph 


4,6-diMeO--2-pyriniidinyl 


3-C02Et-Ph 


2-Cl-Ph j 


4,6-diMe-2-pyrimidinyl | 
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TABLE 1 
Compounds of Formula lA defined as: 

cr o 

N— N 







E^ 


3,4-diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3,5-diBr-4.MeO-Ph 


4-Br.3-Me-Ph 


2-pyriinidinyl 


3-Cl-4-Me-Ph 


3-Br-4-MeO-Ph 


4-pyriinidinyl 


3.5.diF.Ph 


5-F-2-thienyl 


4-MeO-2-pyriniidinyl 


3-F-4-Cl-Ph 


5-Br-2-thienyl 


4-Me-2-pyriinidinyI 


3-MeO-Ph 


5-Cl-2-thienyl 


6-MeO-4-pyriinidinyl 


3-Cl.Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diC|.3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2,5-diBr-3-thienyl 


S-OCFoH-Ph 


2-Br-Ph 


4.SCF2H-Ph 


4-OCF2H-Ph 


2-CN-Ph 


2.Me-Ph 


3-MeijSi-Ph 


2,4-diCl-Ph 


2-F-Ph 


4-Me3Si-Ph 


2.CF3-Ph 


2.Me-4-Cl-Ph 


3-Me3Ge-Ph 


2-I-Ph 


3.5-diCl-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3.5-diCF3.Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN«Ph 


4-Me-Ph 


2,6-diMeO-Ph 


4-C02Me-Ph 


4-Cl-Ph 


3-CF30-Ph 


4-C02-i-Bu-Ph 


3-Me-Ph 


4-Br-Ph 


4-C02Et-Ph 


3-CF3-Ph 


3-Et-Ph 


6-CF3-4-pyrimidinyl 


3-Cl-2-Me-Ph 


4-MeO-Ph 


4>CF3-2-pyridinyl 


3-r-Bu-Ph 


4-r-Bu-Ph 


4-CF3-2-pyrimidinyl 


3-F.Ph 


4-CN-Ph 


5-CF3-3-pyridinyl 


4-CF3-Ph 


4-N02-Ph 


3-MeO-2-pyridinyI 


3.4-dia-Ph 


3,4-diMc-Ph 


5-CN-2-pyridinyl 


3.4-diCF3.Ph 


3,5-diMe-Ph 


6-Me-2-pyridinyl 
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4-F-Ph 
3.1-Ph 

2- Br-5-pyridinyl 
4.5-diBr-2-ihienyl 
4,5-d5Cl-2-thienyl 
4,5-diF-2-thienyl 
3,4,5-triCl-2-thienyl 

3- (CsCH>Ph 

4- (CsCH)-Ph 
2-CF3CH20-5-pyridinyl 
4-Cl-benzyl 

2-Et-Ph 
2-Cl-Ph 



82 

4- F-3-CF3-Ph 

5- F-3-CF3-Ph 
3-CI-ben2yl 
2-Ci-benzyl 

2- CN-ben2yl 

3- (Me3Si-CsC)-Ph 

4- (Me3Si-C2C)-Ph 

3.5- diCF3-benzyl 

3- OS02CF3-Ph 

4- OS02CF3-Ph 
4-EtO-2-pyrimidinyl 

4.6- diMeO-2-pyriinidinyl 
4,6-diMe-2-pyrimidinyl 



3.5- diBr-Ph 
4-r-Bu-2-pyridinyI 
4-Me3Si-2-pyridinyl 

4- Me3Ge-2-pyridinyI 

4.6- diCF3-2-pyrimidinyl 

5- CF3-2-furanyl 
5-CF3-2-thienyl 

3- EtO-Ph 

4- I-Ph 

3-C02Me-Ph 

3-C02-f-Bu-Ph 

3-C02Et.Ph 



TABLE 4 

Compounds of Formula lA defined as: 




N — N 
\ 
Me 



r9 


r9 




r9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-pyriinidinyl 


2-CN-Ph 


2-F.Ph 


2-Cl.Ph 


4,6-diMeO-2-pyrinudinyl 


2,4.diCl-Ph 


2-Me-4-Cl-Ph 


6-CF3-2-pyridinyl 


4,6-diMe-2-pyrimidinyl 


2-CF3-Ph 


3.5-diCl.Ph 


2-pyrimidinyl 


6-CF3-4-pyrimidinyl 


2-I-Ph 


3,5-diCF3-Ph 


4-pyriniidinyl 


4-CF3-2-pyridinyl 


4-N02-Ph 


2-MeO-Ph 


4-MeO-2-pyiimidinyl 


4«CF3-2-pyrimidinyl 


4.CF30-Ph 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF3-3-pyridinyl 


4-Me-Ph 


3-CF30-Ph 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN-2-pyridinyl 


3-Me-Ph 


3-El.Ph 


2,5-diMe-3-thienyl 


6-Me-2-pyridinyl 


3.CF3-Ph 


4-MeO-Ph 


3-OCF2H-Ph 


3.5-diBr.Ph 


3-Cl-2-Me-Ph 


4-f-Bu-Ph 


4-OCF2H-Ph 


4-/-Bu-2-pyridinyl 
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3-r-Bu-Ph 


4-CN-Ph 


3-Me3Si-Pn 


4-Me3Sj-2-pyndinyl 


3-F-Ph 


4-N02-Ph 


4-Me3Si-Ph 


4-Me3Ge-2-pyndmyl 


4-CF3-Ph 


3.4-diMe-Ph 


3-Me3Ge-Ph 


4,6-diCF3-2-pyrimidinyI 


3.4-diCI-Ph 


3,5-diMe-Ph 


4-Me3Ge-Ph 


5-CF3«2-furanyl 


3.4-diCF3-Ph 


4-F-3-CF3-Ph 


3-EtO-Ph 


5-CF3-2-thienyl 


4-F-Ph 


5-F-3-CF3-Ph 


Ph 


(2-CN-Ph)CH2 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 


4.1-Ph 


t-Bu 









TABLES 

Compounds of Formula lA defined as: 



MeO 




Me 







E^ 


E^ 


2-Br.Ph 


2.Me-Ph 


2-Et-Pb 


4-EtO-2-pyiimidinyl 


2.CN-Ph 


2-F-Ph 


2-CI-Ph 


4,6-diMeO-2-pyrimidinyl 


2.4-diCl-Ph 


2-Me-4-Cl-Ph 


6-CF3-2-pyridinyl 


4,6-diMe-2-pyriinidinyl 


2-CF3-Ph 


3.5-diCl-Ph 


2-pyriinidinyl 


6-CF3-4-pyrimidinyl 


2.1-Ph 


3,5-diCF3-Ph 


4-pyriinidinyl 


4-CF3-2-pyridinyl 


4-N02-Ph 


2-MeO-Ph 


4-MeO-2-pyriinidinyl 


4-CF3-2-pyrimidinyl 


4<:F30Ph 


2.6-diMeO-Ph 


4>Me-2-pyrimidinyl 


5-CF3-3-pyridinyI 


4.Me-Ph 


3-CF30-Ph 


6-MeO-4-pyrimidinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br.Ph 


5-Me-2-furanyI 


5-CN'2-pyridinyl 


3-Me-Ph 


3.Et-Ph 


2.5-diMe-3-thjeny! 


6-Me-2-pyridinyl 


3-CF3-Ph 


4-MeO-Ph 


3-OCF2H-Ph 


3,5-diBr-Ph 


3-Cl-2-Me-Ph 


4-/-Bu-Ph 


4-OCF2H-Ph 


4~/-B u-2-pyridinyi 


3-NBu.Ph 


4.CN-Ph 


3-Me3Si-Ph 


4-Me3Si-2-pyridinyl 


3-F-Ph 


4-N02-Ph 


4-Me3Si-Ph 


4-Me3Ge-2-pyridinyl 


4-CF3-Ph 


3,4-diMe-Ph 


3-Me3Ge-Ph 


4,6-diCF3-2-pyrimidinyi 


3.4-diCl-Ph 


3,5-diMe-Ph 


4-Me3Ge-Ph 


5-CF3-2-furanyl 


3,4-diCF3-Ph 


4-F-3-CF3-Ph 


3-EtO-Ph 


5-CF3-2-thienyl 
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4-F-Ph 

3-CI-Ph 

r-Bu 



5-F-3-CF3-Ph 
3-Br-Ph 



Ph 

3-I-Ph 



(2-CN-Ph)CH2 
4.1-Ph 



TABLE 6 



Compounds of Formula lA defined as: 



MeO 




r9 





r9 




3.4.diF.Ph 


4.Ph-Ph 


6-CF'a-2-DvridinYl 


3,5-diBr-4-MeO-Ph 


4-Br-3-Me.Ph 


2-DViiinidinvl 






*f-pyiiiiiiainyi 


3^-diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyriniidinyl 


3-F-4.Cl-Ph 


5-Br-2-thienyl 


4-Me-2-pyriinidinyl 


3-MeO-Ph 


5-CI-2-thienyl 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diCl-3-thienyl 


2,5-diMe-3-thienyl 


3.Br-Ph 


2,5.diBr-3-thienyl 


3-OCF2H-Ph 


2-Br-Ph 


4-SCF2H-Ph 


4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2.4-diCl-Ph 


2-F-Ph 


4.Me3Si.Ph 


2-CF3.Ph 


2.Me-4.Cl-Ph 


3-Me3Ge-Ph 


2.1-Ph 


3,5-diCl-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5-diCF3-Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN-Ph 


4-Me-Ph 


2,6-diMeO-Ph 


4-C02Me-Ph 


4-Cl-Ph 


3-CF30-Ph 


4-C02-f-Bu-Ph 


3-Me-Ph 


4-Br-Ph 


4-C02Et-Ph 


3-CF3-Ph 


3-Ei-Ph 


6-CF3-4-pyrimidinyl 


3-CI-2-Me-Ph 


4-MeO-Ph 


4-CF3-2-pyridinyl 


3-/-Bu-Ph 


4-r-Bu-Ph 


4«CF3-2-pyrimidinyl 
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H-CIN-r'n 


5-CF3-3-pyriainyI 




4-NU2*P" 


3-MeO-2-pyridinyl 




3,4-aiMe-Pn 


5-CN-2-pyndiny! 




3,5-aiMe-Pn 


6-Me-2-pyndinyI 




4-r-3-CF3-Pn 


3,5-diBr-Ph 


3-1-Pn 


5-F-3-CF3-Ph 


4-r-Bu-2-pyndinyl 


z-oro-pynoinyl 


i-Cl-benzyl 


4-Me3Si-2-pyndinyl 




z-Ci-oenzyi 


4-Me3Ge-2-pyndinyl 


H,j-ai^i-z-inicnyi 


Z-CN-benzyl 


4,o-diCr3-2-pynmidmyl 


*T , J "■uir - ^- inicii jr 1 




5-Cr3-2-niranyl 


3,4,5-tnCl-2-thienyi 


4-(Me3Si-OC)-Ph 


5-CF3-2-thienyI 


3.(OCH)-Ph 


3,5-diCF3-ben2yl 


3-EtO-Ph 


4-(CsCH)-Ph 


3.0S02CF3-Ph 


4-I-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me-Ph 


4-Cl-benzyl 


4-EtO-2-pyriinidinyl 


3-C02-NBu-Ph 


2-Et-Ph 


4,6-diMeO-2-pynmidinyl 


3-C02Et-Ph 


2-Cl-Ph 


4,6-diMe-2-pyrimidinyl 





TABLE? 



Compounds of Fonnula lA defined as: 










r9 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-pyriniidinyl 


2-CN-Ph 


2.F-Ph 


2-Cl-Ph 


4,6-diMeO-2-pyrimidi ny 1 


2,4-diCI-Ph 


2-Me-4-Cl-Ph 


6-CF3-2-pyridinyl 


4,6-diMe-2-pyrimidinyl 


2-CF3-Ph 


3,5-diCI-Ph 


2-pyrimidinyl 


6-CF3-4-pyrimidinyI 


2-I-Ph 


3.5-diCF3-Ph 


4-pyrimidinyI 


4-CF3-2-pyridinyl 


4.N02-Ph 


2-MeO-Ph 


4-MeO- 2-pyrimidinyl 


4-CF3-2-pyrimidinyl 


4-CF30-Ph 


2,6-diMeO-Ph 


4-Me-2-pyrimidinyl 


5-CF3-3-pyridinyl 
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4-Me-Ph 


3-CF^O-Ph 


6'1^60*4- n vri m i f} i n V I 




4-CI-Ph 


4-Br-Ph 


5-Me-2-furanvl 


^-{^M-'^^-.nvrirlinvl 


3-Me-Ph 


3-Et-Ph 




\/~lvic* ^"py r ivii 1 i / 1 


3-CF^-Ph 


4-MeO-Ph 




'I S.rfJPr-Ph 


3-Cl-2-Me-Ph 


4-NBu-Ph 


4-OCF'^H-Ph 


4— /— R 1 1 - nvri rl i n V 1 






j-JVie30l-lrll 


4-Me3bi-Z-pynainyi 


7 P Ph 




4-jVle3oi-Jrn 


4-Me3 Ge-2-pynainy 1 


4-CF3-Ph 


3,4-diMe-Ph 


3-Me3Ge-Ph 


4.6-diCF3-2-pyrimidinyl 


3,4-diCl-Ph 


3,5-diMe-Ph 


4-Me3Ge-Ph 


5-CF3-2-furanyl 


3,4-diCF3-Ph 


4-F.3-CF3-Ph 


3-EtO-Ph 


5-CF3-2-thienyl 


4-F-Ph 


5-F-3-CF3-Ph 


Ph 


{2-CN-Ph)CH2 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 


4-I-Ph 


r-Bu 









TABLE 8 

Compounds of Formula lA defined as: 




Me 









R^ 


2-Br-Ph 


2-Me-Ph 


2-Et-Ph 


4-EtO-2-p)rrimidinyl 


2-CN.Ph 


2-F-Ph 


2-Cl-Ph 


4,6<JiMeC>-2-pyriiTiidinyl 


2,4-diCl-Ph 


2-Me-4-Cl-Ph 


6-CF3-2-pyridinyl 


4,6-diMe-2-pyiiinidinyl 


2.CF3-Ph 


3,5-diCl-Ph 


2-pyriniidinyl 


6-CF3-4-pyrimidinyl 


2-I-Ph 


3,5-diCF3-Ph 


4-pyrimidinyl 


4-CF3-2-pyridinyI 


4-N02-Ph 


2-MeO-Ph 


4-MeO-2-pyrimidinyl 


4-CF3-2-pyrimidinyl 


4-CF30.Ph 


2.6-diMeO-Ph 


4-Me-2-pyriinidinyl 


5-CF3-3-pyridinyl 


4-Me.Ph 


3-CF30-Ph 


6-MeO-4-pyriiTudinyl 


3-MeO-2-pyridinyl 


4-Cl-Ph 


4-Br-Ph 


5-Me-2-furanyl 


5-CN-2-pyridiny! 


3.Me-Ph 


3-Et-Ph 


2,5-diMe.3-thienyl 


6-Me-2-pyridinyl 


3-CF3-Ph 


4-MeO-Ph 


3-OCF2H-Ph 


3,5-diBr-Ph 


3-CI-2-Me-Ph 


4-/.Bu-Ph 


4-OCF2H-Ph 


4-/-Bu-2-p3Tidinyl 
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j"i-DU-« n 






4-Me3oi-z-pynQinyi 




A Y>jr\^ Dl> 




4-Me3Ge-2-pynainyl 


4-CF3-Ph 


3,4-diMe-Ph 


3-Me3Ge-Ph 


4,6-diCF3-2-pyriiTudiny! 


3.4-diCl-Ph 


3,5-diMe-Ph 


4-Me3Ge-Ph 


5-CF3-2-furanyl 


3.4-diCF3-Ph 


4-F-3-CF3-Ph 


3.EtO-Ph 


5-CF3-2-thienyl 


4.F-Ph 


5-F-3-CF3-Ph 


Ph 


(2-CN-Ph)CH2 


3-Cl-Ph 


3-Br-Ph 


3-I-Ph 


4-I-Ph 


r-Bu 









TABLE 9 




N— N 



\ 



Me 







R9 


3.4-diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3.5-diBr>4-MeO-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyl 


3-Cl-4-Me-Ph 


3-Br-4-MeO-Ph 


4-pyriniidinyl 


3,5.diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyriniidinyl 


3-F-4.Cl-Ph 


5-Br-2-thienyl 


4-Me- 2-pyrimidinyl 


3-MeO-Ph 


5-CI-2-thienyl 


6-MeC>-4-pyrimidinyl 


3-Cl-Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diCl-3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2,5-diBr-3-thienyI 


3-OCF2H-Ph 


2-Br-Ph 


4.SCF2H-Ph 


4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2.4-diCl-Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3.Ph 


2-Me-4-Cl-Ph 


3-Me3Ge-Ph 


2-I-Ph 


3,5-diCi.Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3.5-diCF3-Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN-Ph 
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4-Me-Ph 
4-Cl-Ph 
3.Me-Ph 
3-CF3.Ph 
3-CN2-Me.Ph 
. 3-r-Bu-Ph 

3- F-Ph 
4<:F3-Ph 
3.4-diCl-Pfa 

3.4- diCF3-Ph 

4- F-Ph 
3.1-Ph 

2- Br-5-pyridinyl 

4.5- diBr-2-thienyl 
4,5-diCl-2-thienyl 
4.5.diF-2-thienyl 
3,4,5-triCl-2-thienyl 

3- {OCH>.Ph 

4- {OCH)-Ph 
2-CF3CH20-5-pyriciiny] 
4-Cl-benzyl 

2-Et-Ph 
2-Cl-Ph 



88 

2.6-diMeO-Ph 

3- CF30-Ph 

4- Br-Ph 

3- Et-Ph 

4- MeO-Ph 
4./-Bu-Ph 
4-CN-Ph 
4.N02-Ph 

3.4- diMe.Ph 

3.5- diMe-Ph 

4- F.3-CF3-Ph 

5- F.3<:F3.Ph 
3-Cl-ben2yl 
2-Cl-benzyl 

2- CN-benzyI 

3- (Me3Si-CsC)-Ph 

4- (Me3Si-OC)-Ph 

3.5- diCF3-ben3^1 

3- OS02CF3-Ph 
4.0S02CF3-Ph 

4- EtC>-2-pyiimidinyl 

4.6- diMeO-2-pyriinidinyl 
4,6-diMe-2-p3rrimidinyl 




PCT/US96/10326 



4-C02Me-Ph 

4-C02-r-Bu-Ph 

4-C02Et.Ph 

6-CF3-4-pyrinudinyl 

4-CF3-2-pyridinyI 

4- CF3-2-pyrinudinyl 

5- CF3-3-pyridinyl 

3- MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 

3.5- diBr-Ph 

4- i-Bu-2-pyridinyl 
4-Me3Si-2-pyridinyl 

4- Me3Ge-2-pyridinyl 

4.6- diCF3-2-pyriniidinyl 

5- CF3-2-fiiranyl 
5-CF3-2-thienyl 
3-EtO-Ph 
4.I.Ph 

3-C02Me-Ph 

3-C02-/-Bu-Ph 

3-C02Et-Ph 
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TABLE 10 
Compounds of Formula lA defined as: 



RiOa 





r9 



N 



N — N 



\ 



Me 



R^Q^ = Hand 

3.4- diF.Ph 

3.5- diBr-4.MeO.Ph 
3-Cl-4-Me-Ph 
3.5-diF-Ph 
3-F-4-CI-Ph 
3-MeO-Ph 
3-Cl-Ph 
C(CH3)3 

3- Br-Pfa 
2-Br-Ph 
2-CN-Ph 
2.4-diCl-Ph 
2-CF3-Ph 

2- I-Ph 

4- N02-Ph 
4-CF30-Ph 
4-Me-Ph 
4-Cl-Ph 

3- Me-Ph 
3-CF3-Ph 
3-Cl-2-Me-Ph 
3-f-Bu-Ph 
3-F-Ph 



4-Ph-Ph 

4- Br-3-Me-Ph 

3- Br-4-MeO-Ph 
5"F-2-thienyl 

5- Br-2-thienyl 
5-Cl-2-thienyl 
2,5-diF-3-thicnyl 
2,5-diCl-3-thienyl 
2.5-diBr-3-thienyl 

4- SCF2H-Ph 
2-Me-Ph 
2-F.Ph 

2-Me-4-Cl-Ph 
3,5-diCl-Ph 

3.5- diCF3.Ph 

2- MeO-Ph 

2.6- diMeO-Ph 

3- CF30-Ph 

4- Br-Ph 

3- Et-Ph 

4- MeO-Ph 
4-/-Bu-Ph 
4-CN-Ph 



E9 

6-CF3-2-pyridinyl 

2- pyrimidinyl 
4-pyrimidinyI 
4-MeO-2-pyrimidinyl 

4- Me-2-pyrimidinyl 
6-MeO-4-pyriinidinyl 

5- Me-2-furanyl 
2.5-diMe-3-thienyl 

3- OCF2H-Ph 

4- OCF2H-Ph 

3- Me3Si-Ph 

4- Me3Si-Ph 

3- Me3Ge-Ph 

4- Me3Ge-Ph 
Ph 

3- CN-Ph 

4- C02Me-Ph 
4-C02-/-Bu-Ph 
4-C02Et-Ph 

6- CF3-4-pyrimidinyl 
4-CF3-2-pyridinyI 

4- CF3- 2-py ri midi ny 1 

5- CF3-3-pyridinyl 
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3-MeO-2-pynainyl 




3,4-aiMe-Pn 


5-CN-2-pyndinyi 


3,4-diCF3-Ph 


3,5-diMe-Ph 


6-Me-2-pyridinyI 


4-F-Ph 


4-F-3-CF3-Ph 


3,5-diBr-Ph 


3-I-Ph 


5-F-3-CF3-Ph 


4-^Bu-2-pyridinyl 


2~Br-5-pyndinyl 


3-Ci-benzyl 


4-Me3 Si-2-py ridiny 1 


4,5-aiBr-2-thienyl 


2-CI-benzyl 


4-Me3 Ge-2-pyridinyI 


4,5-diCl-2-thienyl 


2-CN-benzyl 


4,6-diCF3-2-pyriraidinyl 


4,5-diF-2-thienyl 


3-(Me3Si-CsC)-Ph 


5-CF3-2-furanyl 


3,4,5-triCl-2-thienyl 


4.CMe3Si-OC)-Ph 


5-CF3-2-thienyl 


3-{C>CH)-Ph 


3.5-diCF3-ben2yl 


3-EtO-Ph 


4-(feCH>Ph 


3-OS02CF3-Ph 


4-I.Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me-Ph 


4-Cl-ben2yl 


4-EtO-2-pyriimdinyl 


3-C02-^-Bu-Ph 


2-Et-Ph 


4,6-diMeO-2-pyriinidinyl 


3-CQ2Et-Ph 


2-Cl-Ph 


4,6-diMe-2-pyriixiidinyI 





R^Q^ = Me and 







E^ 


3,4.diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3,5-diBr-4-MeO-Ph 


4.Br-3-Me-Ph 


2-pyrimidinyl 


3-CI-4-Me-Ph 


3-Br^MeO-Ph 


4-pyriinidinyl 


3,5-diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyriinidinyl 


3-F-4-Cl-Ph 


5-Br-2-thienyl 


4-Me-2-pyriinidinyl 


3-MeO-Ph 


5-Cl-2.thienyl 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diCI-3.thienyl 


2,5-diMe-3-thienyl 


3-Br.Ph 


2,5-diBr-3-thienyl 


3-OCF2H-Ph 


2.Br-Ph 


4-SCF2H-Ph 


4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2.4-diCl-Ph 


2-F-Ph 


4-Me3Si.Ph 


2-CF3-Ph 


2-Me.4.Ci-Ph 


3-Mc3Ge-Ph 


2-I-Ph 


3,5-diCl-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5-diCF3.Ph 


Ph 


4-CF30-Ph 


2.MeO-Ph 


3-CN-Ph 


4-Me-Ph 


2,6.diMeO-Ph 


4-C02Me-Ph 
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4-Cl-Ph 

3.Me-Ph 

3-CF3-Ph 

3-Cl-2-Me-Ph 

3-r-Bu-Ph 

3- F-Ph 

4- CF3.Ph 
3.4-diCJ-Ph 

3.4- diCF3-Ph 
4-F-Ph 
3-I-Ph 

2- Br-5-pyridinyl 

4.5- diBr-2-thienyl 
4.5-diCl-2-thienyl 
4,5-diF.2-thienyl 
3,4,5-triCl-2-thienyl 

3- (C5CH)-Ph 

4- (CsCH).Ph 
2-CF3CH20-5-pyridinyl 
4-Cl-benzyl 

2- Et-Ph 
2.C1-Ph 

R^Qa^Br and 

3.4- diF-Ph 

3.5- diBr-4-MeO-Ph 

3- CI.4.Me-Ph 
3,5-diF-Ph 
3-F-4-Cl-Ph 
3-MeO.Ph 
3-Cl-Ph 
C(CH3)3 
3-Br-Ph 
2-Br-Ph 
2-CN-Ph 
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3- CF30-Ph 

4- Br-Ph 

3. Et-Ph 
4-MeO.Ph 
4-/-Bu-Ph 
4-CN-Ph 

4. N02-Ph 

3.4- diMe-Ph 

3.5- djMe-Ph 

4- F-3-CF3.ph 

5- F-3-CF3-Ph 
3-Cl-beiizyl 
2-CI*benzyl 

2- CN-benzyl 

3- (Me3Si-<:^).Ph 
4.(Me3Si-C^)-Ph 

3.5- diCF3-benzyI 
3.0S02CF3.Ph 

4- OS02CF3.Pfa 
4-EtO-2-pyriinidinyI 

4.6- diMeO-2-pyrimidinyl 
4.6-diMe-2-pyriinidinyl 

4.ph-Ph 

4- Br-3.Me-Ph 

3- Br^-MeO-Ph 

5- F-2-thienyl 
5-Br-2-thienyi 
5-Cl-2-thienyl 
2.5-diF-3-thienyl 
2,5-diCl-3-thienyl 
2,5-diBr-3-thienyl 

4- SCF2H-Ph 
2-Me-Ph 



4.C02-/-Bu-Ph 
4-C02Et-Ph 
6-CF3-4-pyriniidinyl 
4-CF3-2-pyridinyl 

4- CF3 -2-pyri midiny 1 

5- CF3-3-pyridinyl 

3- MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 

3.5- diBr-Ph 

4- /-Bu-2-pyridinyl 
4-Me3Si-2-pyridinyl 

4- Me3Ge-2-pyridinyI 

4.6- diCF3-2-pyriiiiidinyl 

5- CF3-2-furanyl 
5-CF3-2-thienyl 

3- EtO-Ph 

4- I-Ph 

3-C02Me-Ph 

3-C02-/-Bu-Ph 

3-C02Et-Ph 



E^ 

6-CF3-2-pyridinyl 

2- pyrimidinyl 
4-pyrimidinyI 
4-MeO-2-pyrimidinyl 

4- Me-2-pyriinidinyl 
6-MeO-4-pyriinidinyl 

5- Me-2-furanyl 
2,5-diMe-3-thienyl 

3- OCF2H-Ph 

4- OCF2H.ph 
3-Me3Si-Ph 
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2,4.diCl-Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3-Ph 


2-Me-4-Ci-Ph 


3-Me3Ge-Ph 


2-I.Ph 


3,5-diCl-Ph 


4-Me3Ge-Ph 


4.N02-Ph 


3,5-diCF3.Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN-Ph 


4-Me-Ph 


2,6-diMeO-Ph 


4.C02Me-Ph 


4-Cl-Ph 


3-CF30-Ph 


4-^02-^Bu-Ph 


3-Me-Ph 


4-Br-Ph 


4-C02Et-Ph 


3-CF3-Ph 


3-Et-Ph 


6-CF3-4-pyriinidinyl 


3-Cl-2.Me-Ph 


4-Mea-Ph 


4-CF3-2-pyridinyl 


3.r-Bu-Ph 


4-r-Bu-Ph 


4-CF3-2-pyrimidinyl 


3-F-Ph 


4-CN-Ph 


5-CF3-3-pyridinyI 


4-CF3-Ph 


4-N02-Ph 


3-MeO-2-pyridinyl 


3.4-diCl-Ph 


3.4-diMe-Ph 


5-CN-2-pyridinyl 


3.4.diCF3-Ph 


3.5-diMe-Ph 


6-Me-2-pyridinyl 


4-F.Ph 


4-F-3-CF3-Ph 


3,5-diBr-Ph 


3-I-Ph 


5-F-3-CF3-Ph 


4-NBu-2-pyridinyl 


2-Br-5-pyridinyl 


3-Cl-benzyl 


4-Me3Si-2-pyridinyl 


4,5-diBr-2-thienyl 


2-Cl-beiizyl 


4-Me3Ge-2-pyridinyl 


4,5-diCl-2-thienyl 


2-CN-benzyl 


4,6-diCF3-2-pyrimidinyl 


4,5-diF-2-thienyl 


3-(Me3Si-CsC)-Ph 


5-CF3-2-fiiranyl 


J j-triL-i-z-tnieny J 


*r-\iyic30i-\-»^v*^i n 




3-(CsCH)-Ph 


3,5-diCF3-benzyl 


3-EtO-Ph 


4-{CHCH)-Ph 


3-OS02CF3-Ph 


4-I-Ph 


2.CF3CH20-5-pyridinyl 


4.0S02CF3-Ph 


3-C02Me-Ph 


4-Cl-benzyl 


4-EtO-2-pyrimidinyl 


3-C02-r-Bu-Ph 


2-Et-Ph 


4,6-diMeO-2-pyriniidinyl 


3-C02Et-Ph 


2-Cl-Ph 


4,6-diMe-2-pyriinidinyl 




RlOa ^ Q and 












3,4-diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3,5-diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


2-pyriinidinyl 


3-Cl-4-Mc-Ph 


3-Br-^-MeO-Ph 


4-pyrimidinyl 


3,5-diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyrimidinyl 


3-F-4.Cl-Ph 


5-Br-2-thienyl 


4-Me-2-pyrimidinyl 



BNSDOCID: <WO__9700ei2A1_l_> 



wo 97/00612 





PCT/US96/10326 



93 



3-MeO-Ph 


5-CJ-2-thienyI 


*j~ivicv~*T"^jf I iiiiiiJiiiyi 


3-CI-Ph 


2.5-diF-3-lhienvl 


D-ivie-z-njranyj 


C(CH3)3 


2,5-diCl-3-thienyl 


^)./'*UliVlC~<^~liIlClljrI 


3-Br-Ph 


I 2 5-diBr-3-rhienvl 




2-Br-Ph 


4-SCFoH-Ph 


*»-vii-.r2'*"* " 


2-CN-Ph 


2-Me-Ph 


j"ivxc3 o j*ni 


2.4.diC^Ph 


2-F-Ph 


*r-JVie301--rn 


2-CF5.Ph 


2-Me-4-CI-Ph 




2-I-Ph 


3.5-diCl-Ph 


*T-iYic3 wc-rn 


4-NC)9-Ph 


3,5-diCF'2-Ph 


Ph 


4-CF^O.Ph 


2-MeO-Ph 




4-Me-Ph 


2,6-diMeO-Ph 




4-Cl-Ph 


3-CFaO-Ph 




3-Me-Ph 


4-Br-Ph 




3-CF^-Ph 


3-Et-Ph 


6-CF3-4-pyriiiiidinyJ 


3-Cl-2-Me-Ph 


' 4-Men-Ph 

"T-IVICV^^A 11 


4-CF3-2-pynainyl 


3-r-Bu-Pfa 


4-r-Bu-Ph 


4-cr3-z-pyniniainyi 


3-F-Ph 


4-CN-Ph 

» wX ^ A 11 


j-Cr3-^-pynflinyi 


4-CFvPh 


4-NO'»-Ph 


j-JYiei->-z-pynainyi 


3.4-diCl-Ph 


3 4-diMe>Ph 


j-ciN-z-pynciinyi 


3,4-diCF'2-Ph 


3 5-dtMft-Ph 


o-Me-z-pyncUnyl 


4-F-Ph 


4-F-3-PR»-Ph 


3,o-aiJDr-rn 


3-I-Ph 




4-/-Bu-2-pyndinyi 


2-Br-5-DvridinvI 


•J ^1 ucnzjri 


4-Me3Si-2-pynainyl 


4.5-diBr-2-thienvl 


*- v*i*uciiiyi 


4-Me3Cje-2-pynainyl 


4.5-diCi-2-thienv! 


z-\^iN -Denzy 1 


4,o-aiCr3-2-pyniniainyI 


4 5-diF-2-thienvl 




5-CF3-2-furanyl 


'3 >i c o *u:^»..i 1 

J ,4,^-tnd-Z-tnieny i 


4-(Me3Si-C^)-Ph 


5-CF3-2-thienyl 


3-(OCH)-Ph 


3,5-diCF3-benzyl 


3-EtO-Ph 


4-(CsCH)-Ph 


3-OS02CF3-Ph 


4-I-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me.Ph 


4-Cl-benzyl 


4-EtO-2-pyrimidinyl 


3-C02-r-Bu-Ph 


2.Et-Ph 


4,6-diMeO-2-pyrimidinyl 


3-C02Et-Ph 


2-Cl-Ph 1 


4,6-diMe-2-pyriinidinyI 
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R^Q'' = CNand 



r9 






3,4.diF-Ph 


4.Ph-Ph 


6-CF3-2-pyridiny! 


3,5-diBr-4-MeC)-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyl 


3-Cl-4-Me-Ph 


3-Br-4-MeO-Ph 


4-pyrimidinyl 


3,5-diF-Ph 


5-F-2-thienyl 


4-MeC>-2-pyriinidinyl 


3-F-4-Cl.Ph 


5-Br-2-thienyI 


4-Me-2-pyrimidinyl 


3-MeO-Ph 


5-a-2-ihienyl 


6-MeO-4-pyriinidinyl 


3-Cl-Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-dia-3.thienyl 


2^-diMe-3-thienyI 


3-Br-Ph 


2.5-diBr-3-thienyl 


S-OCFoH-Ph 


2-Br-Ph 


4-SCF2H-Ph 


4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2,4-diCI-Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3-Ph 


2-Me-4-Cl-Ph 


3-Me3Ge-Ph 


2.1-Ph 


3.5-diCi-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5-diCF3-Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN-Ph 


4-Me-Ph 


2.6.diMeO-Ph 


4-C02Me-Ph 


4-Cl-Ph 


3-CF30-Ph 


4-C02-f-Bu-Ph 


3-Me-Ph 


4-Br-Ph 


4-C02Et-Ph 


3-CF3-Ph 


3-Et-Ph 


6-CF3-4-pyrimidinyl 


3-Cl-2-Me-Ph 


4-MeO-Ph 


4>CF3-2-pyridinyl 


3-f-Bu-Ph 


4.f-Bu-Ph 


4-CF3-2-pyriniidinyl 


3-F-Ph 


4-CN-Ph 


5-CF3-3-pyridinyl 


4-CF3-Ph 


4-N02-Ph 


3-MeO-2-pyridinyl 


3,4-diCl-Ph 


3,4-diMe-Ph 


5-CN-2-pyridinyl 


3,4-diCF3-Ph 


3.5-diMe-Ph 


6-Me-2-pyridinyl 


4-F-Ph 


4-F.3-CF3-Ph 


3.5-diBr-Ph 


3-I-Ph 


5-F-3-CF3.Ph 


4-/-Bu-2-pyridinyl 


2-Br-5-pyridinyl 


3-CI-ben2yI 


4-Me3 Si-2-py ridi ^ 


4,5-diBr-2-thienyI 


2-CI-ben2yI 


4-Me3 Ge-2-py ridi ny 1 


4,5-diCl-2-thienyl 


2-CN-ben2yl 


4,6-diCF3-2-pyrimidinyl 


4,5-diF-2-thienyi 


3-(Me3Si-C^).Ph 


5-CF3-2-furanyI 


3,4,5-triC!-2-thienyl 


4-(Me3Si-C:HC)-Ph 


5-CF3-2-thienyl 
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3- (CsCH)-Ph 

4- (CsCH)-Ph 

2-CF3CH20-5-pyridinyl 
4-Cl-ben2yl 

2-Et-Ph 

2-a-Ph 



E? 

3-CF3.Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3.5-diCl-Ph 

3.5-djCF3-Ph 

C(CH3)3 

R^Qa.^.butvl and 

E? 

3-CF3-Ph 

3.CF30-Ph 

3-OCF2H-Ph 

3,5.diF-Ph 

3.5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 



3.5- diCF3-benzyl 

3- OS02CF3-Ph 

4- OS02CF3-Ph 
4-EtO-2-pyrimidinyl 

4.6- diMeO-2-pyrimidinyl 
4,6-d[iMe-2-pyrimidinyl 



3- EtO-Ph 

4- I-Ph 

3-C02Me-Ph 

3-C02-/-Bu-Ph 

3-C02Et-Ph 



R'Qa = Iand 

E? 
3-CF3«Ph 
3-CF30-Ph 
3-OCF2H-Ph 
3.5-diF-Ph 
3.5-diCl-Ph 
3,5-diCF3-Ph 
C(CH3)3 

R^Q^sfgrf-butvl and 

3-CF3-Ph 

3-CF30-Ph 

3.0CF2H-Ph 

3,5-diF-Ph 

3,5-diCI.Ph 

3.5-diCF3-Ph 

C(CH3)3 



R^Q^ = n-proDvl and 

R? 

3.CF3-Ph 

3.CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3.5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 

RJOa^CFgand 
EE 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 



RlOa ^ isopropvi and 

e2 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 

R^Q^ = MeQ and 
E? 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5.diCF3-Ph 

C(CH3)3 
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TABLE 1 1 



Compounds of Formula lA defined as: 




MeO — ^ ^ygfis^O 



N — N 



\ 



Me 



s 


E 


S 


3.4-diF-Ph 


4-Ph-Ph 


6-CF3-2-pyndinyl 


3 ,5-diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


2-pynmidinyl 


3-CM-Me-Ph 


3-Br-4-MeO-Ph 


4-pynmidinyl 


3,5-diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyrimidinyl 


3-r-4-CI-Pn 


5-Br-2-thienyl 


4-Me-2-pynnudinyl 


3-Me(j-Pn 


5-Cl-2-thienyl 


6-MeO-4-pyriinidinyl 


3-Ci-Fn 


2,5-air-3-thienyi 


5-Me-2-iuranyl 




2,^-aid-3-tnienyI 


2,5-diMe-3-tnienyI 




z,D'^ii5r'J-cnienyi 








4-OCr2H-Pn 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2.4-diCl-Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3-Ph 


2-Me-4^1-Ph 


3-Me3Ge-Ph 


2-I-Ph 


3,5-diCl-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5-diCF3-Ph 


Ph 


4.CF30-Ph 


2«MeO-Ph 


3-CN-Ph 


4-Me-Ph 


2,6.diMeO-Ph 


4-C02Me-Ph 


4.C1-Ph 


3.CF30.Ph 


4-C02-f-Bu-Ph 


3-Me.Ph 


4-Br-Ph 


4-C02Et-Ph 


3-CF3-Ph 


3-Et-Ph 


6-CF3-4-pyrinudinyl 


3-Cl-2.Me-Ph 


4-MeO-Ph 


4-CF3-2-pyridinyl 


3-r-Bu-Ph 


4-/-Bu-Ph 


4-CF3-2-pyrimidinyl 


3-F-Ph 


4.CN-Ph 


5-CF3-3-pyridinyl 


4-CF3-Ph 


4-N02-Ph 


3-MeO-2-pyridinyl 


3.4-diCl-Ph 


3,4.diMe-Ph 


5-CN-2-pyridinyl 


3,4-diCF3-Ph 


3.5-diMe-Ph 


6-Me-2-pyridinyi 
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4-F-Ph 










4-/-B iJ-2-pyridiny 1 


2-Br-5-nvrifli n vl 




*f-ivie3o i-^-pynainy 1 


4,5-diBr-2-thienvl 


2-Cl-benzvI 


*T-ivic3wC",^-pynainyi 


4,5-diCl-2-thienvI 


9-PM-hAn Tvl 


*T, 0-01^^3 ^"Py n iniQi ny i 


4,5-diF-2-thienvl 


3-(MeoSi-CsCVPh 


j'S^r 3^ iUTcuiy 1 


A ^ triCl 9 rhiAnvl 

^ ,**,«>-iri^^i-Z"-inienyi 




5-CF3-2-thienyl 


3-(C^H)-Ph 


3 .5-diCF3-ben2yl 


3-EtO-Ph 


4.(OCH)-Ph 


3-OS02CF3-Ph 


4-I-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me-Ph 


4-CI-benzyl 


4-EtO-2-pyrimidinyl 


3-C02-NBu-Ph 


2-Et.Ph 


4,6-diMeO-2-pyrimidinyl 


3-C02Et-Ph 


2-Cl-Ph 


4.6-diMe-2-pyriniidinyl 





TABLE 12 

Compounds of Formula lA defined as: 




r9 






3,4.diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3,5.diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyl 


3-Cl-4-Me-Ph 


3-Br-4-MeC)-Ph 


4-pyrimidinyl 


3.5-diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyriinidinyl 


3-F-4-Cl-Ph 


5-Br-2-ihienyI 


4-Me-2-pyriinidinyl 


3-MeO-Ph 


5-CI-2-thienyl 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2.5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diCI-3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2,5-diBr-3-thienyl 


3-OCF2H-Ph 


2.Br-Ph 


4-SCF2H.Ph 


4-OCF2H.Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si.Ph 


2,4-diCi-Ph 


2-F-Ph 


4-Me^Si-Ph 
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2-Me-4-CI-Ph 


3-Me3Ge-Ph 


9 T Ph 


3,3-aiCi-rn 


4-Me3Ge-Ph 




3,5-aiCr3-Ph 


Ph 




z-MeU-Pn 


3-CN-Ph 


^1 Ayf#> Ph 


z,o-aiMeO-Pn 


4-C02Me-Ph 




3-Cr30-Ph 


4-C02-f-Bu-Ph 


3-Me-rn 


4-Br-Ph 


4-C02Et-Ph 




3-Et-Ph 


6-CF3-4-pyrimidinyl 


3-Cl-2-Me-Ph 


4-MeO-Ph 


4-CF3-2-pyridinyl 




4-f-Bu-Ph 


4-CF3-2-pyriniidinyl 


3-r«rn 


4-CN-Ph 


5-CF3-3-pyridinyl 


4-CF3-Ph 


4-N02-Ph 


3-MeO-2-pyridinyl 


3,4-aiCl-Pn 


3»4-diMe-Ph 


5-CN-2-pyridinyl 


3,4-diCF3-Ph 


3.5-diMe-Ph 


6-Me-2-pyridinyl 


4-F-Ph 


4-F-3-CF3-Ph 


3,5-diBr.Ph 


3-I-Ph 


5-F-3.CF3-Ph 


4-r-Bu-2-pyridinyl 


2-Br-5-pyndinyl 


3-Cl-benzyl 


4-Me3Si-2-pyridinyl 


4,5-aiBr-2-thienyl 


2-Cl-benzyl 


4-Me3Ge-2-pyridinyl 


4^-aiCl-2-tnienyI 


2-C3^-ben2yl 


4,6-diCF3-2-pyriiiiidinyl 


4»D-air-z-tnienyl 


3-(Me3Si-C^)-Ph 


5-CF3-2-furanyl 


3,4,5-triCl-2-thienyl 


4-(Me3Si-<:^)-Ph 


5-CF3-2-thienyl 


3-(C^H)-Ph 


3,5-diCF3-beii2yl 


3-EtO-Ph 


4-(CsCH)-.Ph 


3-OS02CF3.Ph 


4.1-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me-Ph 


4-Cl-benzyl 


4-EtO-2-pyrimidinyl 


3-C02-/-Bu-Ph 


2-Et-Ph 


4,6-diMeO-2-pyriinidinyl 


3-C02Et-Ph 


2-Cl-Ph 


4,6-diMe-2-pyriimdinyl j 
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TABLE 13 
Compounds of Formula lA defined as: 




R'Oa = H and 



r9 










6-CF3-2-p)aidinyi 


3.5-diBr-4'MeO-Ph 




^-pyntiuuinyi 


3-Ci-4-Me-Ph 


3-Br-4-Mf»0-.Ph 


*f -py I iiiiioiiiyi 


3.5-diF-Ph 


•"'••X^"^" UUCIl jf I 


*»--jviexj-z-pyniniainyi 




5-Br-2-thienyl 


4-Me-2-pynmidinyl 


3-MeO-Ph 


5-Cl-2-thienyl 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diCl-3-thienyl 


2,5-diMe-3-thienyl 


3.Br-Ph 


2,5-diBr.3-thienyl 


3-OCF2H-Ph 


2-Br.Ph 


4-SCF2H.Ph 


4-OCF2H.Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2.4-diCl-Ph 


2-F.Ph 


4.Me3Si-Ph 


2-CF3-Ph 


2.Me-4-Cl-Ph 


3-Me3Ge-Ph 


2-I-Ph 


3,5-diCl-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5-diCF3-Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN-Ph 


4-Me-Ph 


2,6-diMeO-Ph 


4-C02Me-Ph 


4-Cl-Ph 


3-CF30-Ph 


4-C02-f-Bu.Ph 


3-Me-Ph 


4-Br-Ph 


4-C02Et-Ph 


3-CF3-Ph 


3-Et-Ph 


6-CF3-4-pyrimidinyI 


3.Cl-2.Me-Ph 


4-MeO-Ph 


4-CF3-2-pyridinyl 


3-;-Bu-Ph 


4-f-Bu-Ph 


4-CF3-2-pyrimidinyl 


3-F-Ph 


4-CN-Ph 


5-CF3-3-pyridinyI 
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4-CF3-Ph 

3.4- diC!-Ph 
3,4.diCF3-Ph 
4-F-Ph 
3-I-Ph 

2- Br-5-pyridinyl 

4.5- diBr-2-thienyl 
4^-dia-2-thienyl 
4,5-diF-2-thienyl 
3.4.5-triCl-2-thienyl 

3- (<:^CH)-Ph 

4- (OCH)-Ph 
2-CF3CH20-5-pyridinyl 
4-Cl-ben2yl 

2-Et-Ph 

2- Cl-Ph 

R^Q^ = Me and 

3.4- diF-Ph 

3.5- diBr-4.MeO-Ph 

3- Cl-4-Me-Ph 
3^-diF-Ph 
3-F-4-Cl-Ph 
3-MeO-Ph 
3-Cl-Ph 
C(CH3)3 

3- Br.Ph 
2-Br.Ph 
2.CN.Ph 
2,4.diCl-Ph 
2<1=3-Ph 
2-I-Ph 

4- N02-Ph 
4-CF30-Ph 
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4-N02-Ph 

3.4- diMe-Ph 

3.5- diMe-Ph 

4. F-3-CF3-Ph 

5. F-3-CF3.Ph 
3-Cl-benzyl 
2-Cl-benzyl 

2- CN-benzyl 

3- (Me3Si-CsC)-Ph 

4- (Me3Si^OC)-Ph 

3.5- diCF3-benzyl 

3- OS02CF3-Ph 

4- OS02CF3-Ph 
4-EtO-2-pyriniidinyl 

4.6- diMeC)-2-pyiiinidinyl 
4,6-diMe-2-pyrimidinyl 

4.Ph-Ph 

4- Br-3.Me-Ph 

3- Br-4-MeOPh 

5- F-2-thienyl 
5-Br-2-thienyl 
5-Cl-2-thienyl 
2,5-diF-3-thienyl 
2,5-diCl-3-thienyI 
2.5-diBr-3-thienyl 

4- SCF2H-Ph 
2.Me-Ph 
2-F-Ph 

2-Me-4-Cl-Ph 
3,5-diCl-Ph 
3,5-diCF3-Ph 
2-MeO-Ph 



3- MeO-2-pyridinyI 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 

3.5- diBr-Ph 

4- /-Bu-2-pyridinyl 
4-Me3Si-2-pyridinyl 

4- Me3Ge-2-pyridinyl 

4.6- diCF3-2-pyrimidinyl 

5- CF3-2-furanyJ 
5-CF3-2-thienyl 

3- EtO-Ph 

4- I-Ph 

3-C02Me-Ph 

3-C02-/-Bu-Ph 

3-C02Et-Ph 



6-CF3-2-pyridinyl 

2- pyriinidinyi 
4-pyrimidinyl 
4-MeO-2-pyriinidinyl 

4- Me-2-pyriinidinyl 
6-MeO-4-pyriiiudinyl 

5- Me-2-furanyl 
2,5-diMe-3-thienyl 
3.0CF2H-Ph 
4-OCF2H-Ph 

3- Me3Si-Ph 

4- Me3Si-Ph 

3- Me3Ge-Ph 

4- Me3Ge-Ph 
Ph 

3.CN.Ph 
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2,6-diMeO-Ph 


4-C02Me-Ph 


4-CI-rn 


3-CF30-Ph 


4-C02-r-Bu-Ph 




4-Br-Ph 


4-C02Et-Ph 




3-Et-Ph 


6'CF3-4-pyri midi ny 1 




4-MeO-Ph 


4-CF3-2-pyridinyl 




4-/-Bu-Ph 


4-CF3-2-pyrimidinyl 




4-CN-Ph 


5-CF3-3-pyridinyl 




4-N02-Ph 


3-MeO-2-pyridinyI 




3.4-aiMe-Ph 


5-CN-2-pyridinyl 




3.5-aiMe-Ph 


6-Me-2-pyridinyl 




4-F-3-CF3-Ph 


3,5-diBr-Ph 




5-F-3-CF3-Ph 


4-r-Bu'-2-pyridinyI 


2-Br-5-pynainyl 


3-Cl-benzyl i 


4-Me3Si-2-pyridinyl 


4,5-aiBr-2-thienyl 


2-a-ben2yl 


4-Me3Ge-2-pyridinyl 


4,5-diCl-2-thienyl 


2-CN-benzyl 


4,6-diCF3-2-pyriinidinyl 


4,5-aiF-2-thienyI 


3-(Me3Si-CsC)-Ph 


5-CF3-2-furanyl 


3,4,5-triCl-2-thienyl 


4-(Me3Si-OC)-Ph 


5-CF3-2-thienyI 


3-{teCH)-Ph 


3,5-diCF3-benzyl j 


3-EtO-Ph 


4-(CsCH)-Ph 


3-OS02CF3.Ph 


4<I-Ph 


2.CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me.Ph 


4-Cl.benzyl 


4-EtO-2-pyriniidinyl 


3-C02-/-Bu-Ph 


2-Et-Ph 


4,6-diMeO-2-pyriinidinyl 


3-C02Et-Ph 


2-Cl-Ph 


4,6-diMe-2-pyriinidinyl 1 





R»Oa = Branri 







E^ 


3.4-diF.Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3.5-diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyl 


3-a-4-Me-Ph 


3-Br-4.MeO-Ph 


4-pyrimidinyl 


3.5-diF-Ph 


5-F-2-thienyl 


4-MeO-2-pyrimidinyl 


3.F-4-Cl.Ph 


5-Br-2-thienyl 


4-Me-2-pyrirnidinyl 


3-MeO.Ph 


5-Cl-2-thienyl 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2,5-diF-3.thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5-diCl-3-thienyl 


2,5.diMe-3-thienyl 


3-Br.Ph 


2,5-diBr-3-thienyl 


3-OCFoH-Ph 


2-Br-Ph 


4.SCF2H-Ph 


4-OCF2H-Ph 
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2-CN-Ph 

2,4-diCl-Ph 

2-CF3rPh 

2- I-Ph 
4.N02-Ph 
4-CF30-Ph 
4-Me-Ph 
4^1-Ph 

3- Me-Ph 
3-CF3-.Ph 
3-Cl-2-Me-Ph 

3- f-Bu-Ph 

3. F-Ph 

4- CF3-Ph 

3.4- diCl-Ph 
3,4^iCF3.Ph 
4-F-Ph 
3-I-Ph 

2- Br-5-pyridinyl 

4.5- diBr-2.thienyl 
4,5-diCl-2.thienyl 
4,5-diF-2-thienyl 
3,4.5-tria-2-thienyl 

3- {CHCH)-Ph 

4. (C^H).Ph 
2.CF3CH20"5-pyridinyl 

4- Cl-benzyl 
2-Et-Ph 

2- Cl-Ph 

R^Qa = Cl and 

3.4- diF.Ph 

3.5- diBr-4.MeO-Ph 

3- a-4-Me-Ph 
3.5-diF-Ph 



102 

2-Me-Ph 
2-F-Ph 

2-Me^-Cl.Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

2- MeO-Ph 
2,6.diMeO-Ph 

3- CF30-Ph 

4- Br-Ph 

3- Et-Ph 

4- MeO-Ph 
4-r-Bu-Ph 
4-CN-Ph 
4-N02-Ph 

3.4- diMe-Ph 
3,5.diMe-Ph 

4- F.3-CF3.Ph 

5- F-3-CF3-Ph 
3-Cl-ben2yl 
2-CI.benzyl 

2- CN-benzyl 

3- (Me3S!-CsC)-Ph 

4- (Me3Si-CsC)-Ph 

3.5- diCF3-ben2yl 

3- OS02CF3-Ph 

4- OS02CF3.Ph 
4-EtO-2-pyriniidinyl 

4.6- diMeO-2-pyriinidinyl 
4,6-diMe-2-pyrimidinyI 

4-Ph-Ph 

4- Br-3.Me-Ph 
3-Br-4-MeO-Ph 

5- F-2-thienyl 



3.Me3Si-Ph 
4-Me3Si-Ph 

3- Me3Ge-Ph 

4- Me3Ge-Fh 
Ph 

3- CN-Ph 

4- C02Me-Ph 
4-C02-r-Bu-Ph 
4-C02Et-Ph 
6-CF3-4-pyrimidinyl 
4-CF3-2-pyridinyI 

4- CF3-2-pyrimidinyl 

5- CF3-3-pyridinyl 

3- Me0.2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 

3.5- diBr-Ph 

4- r-Bu-2-pyridinyl 
4-Me3 Si-2-pyridinyl 

4- Me3Ge-2-pyridinyl 

4.6- diCF3-2-pyrimidinyl 

5- CF3-2-furanyl 
5-CF3-2-thienyl 

3- EtO-Ph 

4- I.Ph 

3-C02Me-Ph 

3-C02-r-Bu.Ph 

3-C02Et-Ph 



R9 

6-CF3-2-pyridinyl 
2-pyrimidinyl 
4-pyrimidinyl 
4-MeO-2-pyrimidinyl 
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3-F-4-CI-Ph 


5-Br-2-thienvl 


j **-xvic-z-pynniiuinyi 


3-MeO-Ph 


5-CI-2-thienvl 


1 o-Jvicw-*T-pyriniiuinyi 


3-CI-Ph 


2 5-diF-3-rhienvl 


j D-ivie-z-iuranyi 




2 5-diCI-3-thienvl 


1 z,^-uiivie- j-inicnyi 


3-Br-Ph 


1 ^•J-uiDr-j-iiijenyi 


3-OCr2H-Pn 


2-Br-Ph 




4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


1 A/l^^Qi Ph 

1 j-lvic3ol-r^n 


2.4-diCl.Ph 


2-F-Ph 


1 *T-iyiC3ol-rn 


2-CF3-Ph 


2-Me-4-Cl-Ph 


1 S-Meofrp-Ph 


2.1-Ph 


3,5-d5Cl-Ph 


1 d-MeoO^.Ph 

1 '^"IV-lC^VJV"* 11 


4-N02-Ph 


3,5-diCF3-Ph 


Ph 

1 


4-CF30-Ph 


2-MeO-Ph 


3.CN-Ph 


4-Me-Ph 


2,6-diMeO-Ph 


1 4-PO*^A/fp-Ph 


4.C1-Ph 


3-CFoO-Ph 


*i-cvi2"**^u-Fn 


3-Me-Ph 


4-Br-Ph 


4-CU2*it'P*i 


3-CF'a-Ph 




o-CF3-4-pynmidinyl 


3-Cl-2-Me-Ph 




4-CF3-2-pyndiiiyl 


3-r-Bu-Ph 




4'CF3-2-pynmidinyl 


3-F-Ph 


4-CN-Ph 


5-CF3-3-pyndinyi 


4-CFa-Ph 




j-MeO-2-pyndinyl 


3,4-diCl-Ph 


3 4-diMe-Ph 


-z-py namy 1 


3,4-diCF3-Ph 


3 5-diMe-Ph 


o-Me-z-pynamyl 


4-F-Ph 


4-F-3-CFo-Ph 


1 ^ r4;p* pu 


3-I-Ph 




4-/-Bu-2-pyndinyl 


2-Br-5-pyridinyl 


3-CUbenzv] 1 


4-Me3oi-2-pynainyl 


4,5-diBr-2-thienyl 


2-CI-'ben7vl 


4-Me3Lje-z-pyndinyl 


4,5-diCl-2-thienyl 


O^r^M K<kn9ir1 i 

-t-\^iN-Denzyi | 


4,o-aiCr3-z-pynnudinyl 


4.5-diF-2.thienyl 


S-rMeoSi-C^^^VPh 1 


3-u.r3-2-niranyl 


3 4 5-triCl-2-thienvl 




5-CF3-2-thienyl 


3-(CsCH)-Ph 


3.5-diCF3.benzyl 


3-EtO-Ph 


4-(OCH)-Ph 


3-OS02CF3.Ph 


4.1-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3.Ph 


3-C02Me-Ph 


4-Cl-bcn2yl 


4-EtO-2-pyrimidinyl 


3-C02-r-Bu-Ph 


2-Et-Ph 


4,6-diMeO-2-pyrimidinyI 


3-C02Et-Ph 


2.C1-Ph I 


4,6-diMe-2-pyrimidinyl | 
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RlOa^CN and 





1 


1 


3,4.diF.Ph 


4.Ph-Ph 


i 6-CF'a-2-Dvridinvl 


3,5-diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyl 


3-CI-4-Me-Ph 


3.Br-4-MeO-Ph 


4-D vrimidi nvl 


3^-diF-Ph 


5-F-2-thienyl 


4-MeO-2-Dvriinidinvl 


3-F-4-Cl-Ph 


5-Br-2-ihienyl 


1 4-Me-2-Dvriinidinvl 


3-MeO-Ph 


5-Cl-2-thienyI 


1 6-MeO-4—o vrimidi nvl 


3-Cl-Ph 


2,5-diF-3-thienyI 


i 5-^4e-^-ftiranv1 

1 XT*^^^ lU&CUlJrl 


C(CH3)3 


2.5-diCl.3-thienyl 




3-Br.Ph 


2,5-diBr-3*thienyl 


3-OCFoH-Ph 


2-Br-Ph 


4-SCF2H-Ph 


4.0CF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me'2Si-Ph 


2.4-diCl.Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3-Ph 


2-Me^Cl-Pfa 


3-Me^Ge-Ph 


2-I>Ph 


3,5-diCl-Ph 


4-MeaGe-Ph 


4-N02-Ph 


3,5-diCF3-Ph 


Ph 


4-CF30.Ph 


2-MeO.Ph 


3-CN-Ph 


4-Me-Ph 


2.6-diMeO-Ph 


4-COoMe-Ph 


4-CI-Ph 


3-CF3C)-Ph 




3-Me-Ph 1 


4-Br-Ph 


4-CO'>Et-Ph 


3-CF3"Ph 


3-Et-Ph 


■4- n vri in i H i nvl 


3.CI-2-Me-Ph 


4-MeO-Ph 


4-CF'5-2-Dvridinvl 


3-/-Bu-Ph 


4-/.Bu-Ph 


4-CF'2-2-DvrimidinvI 


3-F-Ph 


4-CN-Ph 


5-CF3-3-pyridinyl 


4-CF3-Ph 


4-N05-Ph 


3-MeO-2-pyridinyI 


3,4-diCl-Ph 


3,4-diMe-Ph 


5 -CN-2-pyridin vl 


3,4-diCF3-Ph 


3,5-diMe-Ph 


6-Me-2-pyridinyI 


4-F-Ph 


4-F-3-CF'a-Ph 


^^<J UI Jl* 1 — l^II 


3-I.Ph 


5.F-3-CF3-Ph 


4-r-Bu-2-pyridinyl 


2-Br-5-pyridinyl 


3-Cl-ben2yl 


4-Me3Si-2-pyridinyl 


4,5-diBr-2.thienyl 


2-Ci-benzyI 


4-Me3Ge-2-pyridinyl 


4,5-diCl-2^thienyI 


2-CN-benzyl 


4,6-diCF3-2-pyrimidinyl 


4,5-diF-2-thienyl 


3-(Me3Si-C=C)-Ph 


5 -CF3-2-f urany 1 


3,4,5-triCl-2-thienyI 


4-(Me3Si-C=C)-Ph 


5-CF3-2-thienyl 


3-(CsCH)-Ph 


3,5-diCF3-benzyl 


3-EtO-Ph 
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4-(CsCH)-Ph 

2.CF3CH20-5-pyridinyl 
4-Cl-benzyl 

2.Et-Ph 

2-CI.Ph 



3-CF3-Ph 

3-CF30.Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3.Ph 

C(CH3)3 

3-CF3-Ph 

3-CF30.Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 



3- OS02CF3-Ph 

4- OS02CF3-Ph 
4-EtO-2-pyrimidinyI 
4,6-diMeO-2-pyrimidinyl 
4.6-diMe-2-pyrimidinyl 



4-I-Ph 

3-C02Me-Ph 

3-C02-/-Bu-Ph 

3-C02Et-Ph 



3-CF3-Ph 
3-CF30-Ph 
3.0CF2H-Ph 
3,5-diF-Ph 
3.5-diCl-Ph 

3,5.diCF3-Ph 
C(CH3)3 

R^Qa=fW->butv1and 

3-CF3-Ph 
3-CF30.ph 
3-OCF2H-Ph 
3,5-diF-Ph 
3.5-diCI-Ph 
3,5-diCF3-Ph 
C(CH3)3 



3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 

El2i^33nd 

e2 

3-CF3.Ph 

3-CF30.Ph 

3-OCF2H-Ph 

3.5-diF-Ph 

3.5-diCI-Ph 

3,5-diCF3.Ph 

C(CH3)3 



RlOa 

= isopropvl and 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCJ-Ph 

3,5-diCF3-Ph 

C(CH3)3 

RlOa ^ jvteO and 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3.5-djCI-Ph 

3.5-diCF3-Ph 

C(CH3)3 
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TABLE 14 
Compounds of Formula lA defined as: 




N — N 

Me 



Rl^i=Hand 



r9 






3,4-diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3,5-diBr-4-Me<>-Ph 


4-Br-3-Me-Ph 


2-pyriinidinyl 


3-Cl-4-Me-Ph 


3-Br-4-McO-Ph 


4-pyriinidinyl 


3,5-diF.Ph 


5-F-2-thienyl 


4-MeO-2-pyriniidinyl 


3.F.4^-Ph 


5-Br.2-thiehyl 


4-Me-2-pyriinidinyl 


3-MeO-Ph 


5-C1.2-thienyl 


6-MeCM-pyriinidinyl 


3-Cl-Ph 


2,5.diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5HjiCl-3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2,5-diBr-3-thienyl 


3-OCF2H-Ph 


2-Br«Ph 


4-SCF2H-Ph 


4-OCF2H-Ph 


2'CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2,4.diCl-Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3.Ph 


2-Me^-Cl-Ph 


3-Me3Ge-Ph 


2-I-Ph 


3.5-dia-Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5.diCF3-Ph 


Ph 


4-CF30.Ph 


2-MeO-Ph 


3-CN-Ph 


4.Me-Ph 


2,6-diMeO-Ph 


4-C02Me-Ph 


4.C1-Ph 


3-CF30-Ph 


4-C02-f-Bu-Ph 


3-Me-Ph 


4-Br.Ph 


4-C02Et-Ph 


3-CF3.Ph 


3-Et-Ph 


6-CF3-4-pyrimidi nyl 


3-CI-2-Me-Ph 


4-MeO-Ph 


4-CF3-2-pyridinyl 


3-/-Bu-Ph 


4-r.Bu-Ph 


4-CF3-2-pyrimidinyl 


3-F-Ph 


4-CN-Ph . 


5-CF3-3-pyridinyl 
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4-NOo-Ph 


:>-ivieC/*z-pynainyI 


3,4-diCI-Ph 


3.4-diMe-Ph 


1 D'L.iN-z-pynuinyi 


3.4-diCF'5-Ph 


3.5-diMe-Ph 


1 6-Me-2-pyridinyl 


4-F.Ph 


4-F-3-CFi-Ph 


I J,D-CH15r-rn 


3-I-Ph 


5-F-5-CF->-Ph 


4-f-Bu-2-pyridinyI 


2-B r-5-pyridiny 1 




4-Me3Si-2-pyndinyl 


4,5-diBr-2-thienyl 




4-Me3Ge-2-pyndinyl 


4,5-diCl-2-thienyl 


! ^-^iN-oenzyi 


4,o-diCF3-2-pynmidinyl 


4,5-diF-2-thienyl | 




5-CF3-2-furanyl 




4-(Me3Si-CsC)-Ph 


5-CF3«2-thienyI 


3-(CsCH)-Ph 


3,5-diCF3-benzyl 


3-EtO-Ph 


4-(feCH)-Ph 


3-OS02CF3-Ph 


4-I-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


3-C02Me-Ph 


4-Cl-benzyI [ 


4-EtO-2-pyrimidinyl 


3-C02-r-Bu-Ph 


2-Ei-Ph 


4,6-diMeO-2-pyriniidinyl 


3-C02Et-Ph 


2-Cl-Ph I 


4.6-diMe-2-pyrimidinyl 





RlOa ^ and 









3,4.diF-Ph 


4.Ph-Ph 


6-CF3-2-pyridinyl 


3,5-diBr-4.MeO-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyl 


3-Cl-4-Me-Ph 


3-Br-4-MeO-Ph 


4-pyrimidinyl 


3,5-diF-Ph 


5-F-2-thienyI 


4-MeO-2-pyrimidinyl 


3-F-4.CI-Ph 


5-Br.2-thienyl 


4-Me-2-pyriniidinyI 


3-MeO-Ph 


5-Cl-2-thjenyl 


6-MeO-4-pyrimidinyl 


3-Ci-Ph 


2^-diF-3-thienyl 


5-Me-2-fiiranyl 


C(CH3)3 


2,5-dia-3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2,5-diBr.3-thienyl 


3-OCF2H-Ph 


2-Br-Ph 


4-SCF2H-Ph 


4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2,4-diCl-Ph 


2-F-Ph 


4-Me3Si-Ph 


2-CF3~Ph 


2-Me-4-CI.Ph 


3-Me3Ge-Ph 


2-I-Ph 


3,5-dia.Ph 


4-Me3Ge-Ph 


4-N02-Ph 


3,5.diCF3-Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3-CN-Ph 
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4-Me-Ph 


2,6-diMeO-Ph 


4-CO'nMe-Ph 


4-Cl-Ph 


3-CF30-Ph 




3-Me-Ph 


4-Br-Ph 




3-CF3-Ph 
•J 


3-Et-Ph 


^^^^ X"^^ y 


3-CI-2-Me.Ph 


4.MeO-Ph 


*t-v.,r3- z-py xiai n jf i 


3-/-Bu-Ph 


4-r-Bu-Ph 


'T"^r3 pywiiuwiiyi 


3-F-Ph 


4-CN-Ph 


-/"^r^3^ py***^"y* 


4-CF3-Ph 


4.N02-Ph 


•/'■ivicv-'^-pyriuinyi 


3.4-diCI-Ph 


3,4-diMe-Ph 


j-A^iN-^-pynamyi 


3,4-diCF3-Ph 


1 3.5-diMe-Ph 


o-JVie-^-pynuinyi 


4-F-Ph 


4-F-3-CFo-Ph 




3-I-Ph 


1 5-F-3-CF-»-Ph 


4-f-Bu-2-pyridinyl 


2-Br-5-DvridinvI 




4-Me3 Si-2-pyndinyl 


4.5-diBr-2-thienyl 


2-Cl-ben7vl 


4-Me3Cje-2-pynainyi 


4,5-diCl-2-thienyl 


^'^iN-uenzyi 


4,o-diCr3 -2-pynmidinyl 


4,5-diF-2-ihienyl 




D-Cr3-2-rurany! 


3,4,5-triCl-2-thienyl 


4-(Me3Si-€>C)-Ph 


5-CF3-2-thienyl 


3.(feCH)«Ph 


! 3,5-diCF3-benzyl 


3.EtaPh 




3-OS02CF3-Ph 


4-I.Ph 


2-CF3CH90-5-pyridinyl 


4-OSOoCF'»-Ph 




4-Cl-benzyl 


4-EtO-2-pyrimidinvl 


^-PO'n-f-Rll-Ph 


2.Et-Ph 


4,6-diMeO-2-DvrimidinvI 


J yJ'jCArirVi 


2-Cl-Ph 1 


4,6-diMe-2-Dvrimidinvl 




RlOa = Brand 












3.4-diF-Ph 


4-Ph-Ph 


o-Cr 3-2-pyndinyI 


3.5-diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


^-pynmiainyl 


3-CI-4-Me-Ph 


3-Br-4-MeO-Ph 


*T-pynniiainyi 


3.5-diF-Ph 


5-F-2-thienvI 


4-Meu-2-pynniiai ny 1 


3-F-4-Cl-Ph 


5-Br-2-thienyl 


4-Me-2-pyrimidinyl 


3-MeO-Ph 


5-C1.2-thienyI 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2.5-diF-3-thienyj 


5-Me-2-furanyl 


C(CH3)3 


2,5-dia-3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2.5-diBr-3-thienyI 


3-OCF2H-Ph 


2-Br-Ph 


4.SCF2H-Ph 


4.0CFoH-Ph 
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2-CN-Ph 


2-Me-Ph 


j 3-Me3oi-Fn 


2,4-diCi-Ph 


2-F-Ph 


4-Me3Si-Pn 


2-CF3-Ph 

•J 


2-Me-4-Ci-Ph 


1 j>-Jvic3Vjc-fn 


2-I-Ph 


3.5-diCl-Ph 


j *f-iYie3vje-,rn 


4-N02-Ph 


3 5-diCFo-Ph 


1 DU 

1 Iril 


4-CF30-Ph 


2-MeO-Ph 


1 "^-PM Ph 


4-Me-Ph 


2.6-diMeO-Ph 


A Cr\^\Ao Pk 

1 H— i-*^2*^s-r^n 


4-Cl-Ph 






3-Me-Ph 


4-Br-Ph 

> JJl X 11 


1 ^-U<J2*lt-r'n 


3-CFo-Ph 


3-Et-Ph 


6-CF3-4-pyriinidinyl 


3-Cl-2-Me-Ph 


•r-ivicv./-* n 


4-CF3-2-pyndinyl 


3-f.Bu-Ph 




4-CF3-2-pyninidinyI 


3-F-Ph 


4-CN-Ph 


j-Cr3-3-pyndinyl 


4-CFa-Ph 




3-MeO-2-pyndinyl 


3,4-diCl-Ph 


'I A^AVKAf^ PK» 


5-CN-2-pyridinyl 


3,4-diCF^-Ph 




1 6-Me-2*pyndinyl 


4-F-Ph 




3,5-diBr-Ph 


3-I-Ph 


ceo i^r? Du 


4-i-Bu-2-pyndinyl 


2-Br-5-Dvridi n vl 




4-Me3Si-2-pyndinyl 


4,5-diBr-2-thienvl 


2-C*l-hi»nyvl 


4-Me3Ge-2-pyndinyl 


4, 5-diCl-2-thienvl 




4,6-diCF3-2-pyninidinyl 


4,5-diF-2-thienvl 


^«/Me-c;.p^-r•^ PK 1 


3-Cr3-2»iuranyl 


3.4,5.triCl-2-thienyl 


4.(Me3Si-OC)-Ph 


5-CF3-2-thienyl 


3-(CsCH)-Ph 


3,5-diCF3-benzyl 


3-EtO-Ph 


4-(CsCH)-Ph 


3-OS02CF3-Ph 


4-I.Ph 


2-CFo CH-»0- S-nvTifli n vl 


<^oo\J2^**r'3'"" 1 


3-C02Me-Ph 


4-Q-benzvl 


*r-JLil^-^-pyTlITllClinyi I 


J-u<J2-/-Bii-Ph 


2-Et-Ph 


**»o-^ii\^e*j-z-pyniniuinyi i 


3-C02Et-Ph 


2-Cl-Ph 


*t,o-aiivie-it-pyniiuainyj | 




RlOa^Cl and 












3.4-diF-Ph 


4.Ph-Ph 


6-CF3-2-pyridinyI 


3,5-diBr-4-MeO-Ph 


4-Br-3-Me-Ph 


2-pyrimidinyI 


3-Cl-4-Me.Ph 


3-Br-4-MeO-Ph 


4-pyriinidinyI 


3,5.diF-Ph 


5-F-2-thienyI 


4-MeO-2-py ri midi ny 1 
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3-F-4-CI-Ph 
3-MeO-Ph 
3-CI.Ph 
C(CH3)3 

3- Br-Ph 
2-Br-Ph 
2-CN-Ph 
2.4.diCI-Ph 

2- CF3-Ph 
2.1-Ph 

4- N02-Ph 
4.CF30-Ph 
4-Me-Ph 
4.C1-Ph 

3- Me-Ph 
3-CF3-Ph 
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5-Br-2-thienyl 

5-CI-2-ihienyl 

2,5-diF-3-thienyl 

2.5-diCI-3-ihienyI 

2,5-diBr-3-thienyI 

4-SCF2H-Ph 

2-Me.Ph 

2-F-Ph 

2- Me-4-Cl-Ph 
3.5.diCl-Ph 

3.5- diCF3-Ph 
2.MeO-Ph 

2.6- diMeO-Ph 

3- CF30-Ph 

4- Br-Ph 
3-Et-Ph 



3-Cl-2-Me-Ph 


4-MeO-Ph 


3-/-Bu-Ph 


4-/.Bu.Ph 


3-F-Ph 


4.CN-Ph 


4-CF3-Ph 


4-N02-Ph 


3,4-dia-Ph 


3.4-diMe.Ph 


3,4-diCF3-Ph 


3,5-diMe-Ph 


4.F-Ph 


4-F.3-CF3-Ph 


3-I-Ph 1 


5-F-3-CF3-Ph 


2-Br-5-pyridinyl 


3-Cl-benzyl 


4,5-diBr-2^thienyI 


2-Cl-benzyl 


4,5-diCl-2-thienyl 


2-CN-ben2yl 


4.5-diF.2.thienyl 


3-(Me3Si-C^)-Ph 


3,4,5-triCl-2-thienyl 


4-(Me3Si-CsC)-Ph 


3-(CsCH)-Ph 


3,5-diCF3-ben2yl 


4-(C^H)-Ph 


3-OS02CF3-Ph 


2-CF3CH20-5-pyridinyl 


4-OS02CF3-Ph 


4-CI-benzyl 


4-EtO-2-pyriniidinyl 


2-Et.Ph 


4,6-diMeO-2.pyrimidinyl 


2-Cl-Ph 1 


4,6-diMe-2-pyriinidinyl 



4- Me-2-pyrimidinyl 
6-MeO-4-pyrimidinyl 

5- Me-2-furanyl 
2,5-diMe-3-ihienyl 

3- OCF2H-Ph 

4- OCF2H-Ph 

3- Me3Si-.Ph 

4- Me3Si-Ph 

3- Me3Ge-Ph 

4- Me3Ge-Ph 
Ph 

3- CN.Ph 
4.C02Me-Ph 

4- C02-r-Bu-Ph 
4.C02Et-Ph 
6-CF3-4-pyrimidinyl 
4-CF3-2-pyridinyl 

4- CF3-2-pyriinidinyl 

5- CF3-3-pyridinyl 

3- MeO-2-pyridinyl 

5- CN-2-pyridinyl 

6- Me-2-pyridinyl 

3.5- diBr-Ph 

4- r-Bu-2-pyridinyl 
4-Me3Si-2-pyridinyl 

4- Me3Ge-2-pyridinyl 

4.6- diCF3-2-pyriniidinyl 

5- CF3-2-furany] 
5-CF3-2-thienyl 

3- EtO-Ph 

4- I-Ph 

3-C02Me-Ph 

3-C02-NBu-Ph 

3-C02Et-Ph 
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RlOa^Cjsj and 





R9 




3,4-diF-Ph 


4-Ph-Ph 


6-CF3-2-pyridinyl 


3,5-diBr-4-MeO-Ph 


4.Br.3-Me-Ph 


2-pyrimidinyl 


3-Cl-4-Me-Ph 


3-Br^-MeO-Ph 


4-pyrimidinyl 


3,5-diF-Ph 


5.F-2-thienyl 


4-MeO-2-pyrimidinyl 


3-F^-CI-Ph 


5-Br-2-thienyl 


4-Me-2-pyrimidinyl 


3-MeO-Ph 


5-Cl-2-thienyl 


6-MeO-4-pyrimidinyl 


3-Cl-Ph 


2,5-diF-3-thienyl 


5-Me-2-furanyl 


C(CH3)3 


2,5.diC1.3-thienyl 


2,5-diMe-3-thienyl 


3-Br-Ph 


2,5-diBr-3-thienyl 


3-OCF2H-Ph 


2-Br-Ph 


4'SCF2H'Ph 


4-OCF2H-Ph 


2-CN-Ph 


2-Me-Ph 


3-Me3Si-Ph 


2,4-diCl-Ph 


2.F-Ph 


4-Me3Si-Ph 


2-CF3-Ph 


2-Me-4-Cl-Ph 


3-Me'jGe-Ph 


2.1-^Ph 


3,5-diCl-Ph 


4-Me3Ge-Ph 


4.N02-Ph 


3,5-diCF3-Ph 


Ph 


4-CF30-Ph 


2-MeO-Ph 


3.CN-Ph 


4-Me-Ph 


2,6-diMeO-Pfa 


4-C02Me-Ph 


4-Cl-Ph 


3-CF30-Ph 


4-C02-r-Bu-Ph 


3-Me-Ph 


4.Br-Ph 


4.COoEl-Ph 


3-CF3.Ph 


3-Et-Ph 


6-CF3-4-pyriinidinyl 


3-Cl-2-Me-Ph 


4-MeO.Ph 


4-CF3-2-pyridinyl 


3-r-Bu-Ph 


4-r-Bu-Ph 


4-CF3-2-pyriniidinyl 


3-F-Ph 


4-CN-Ph 


5-CF3 -3-pyridinyl 


4-CF3-Ph 


4-N02-Ph 


3-MeO-2-pyridmyl 


3,4-diCI.Ph 


3,4-diMe-Ph 


5-CN-2-pyridinyl 


3.4-diCF3-Ph 


3,5-diMe-Ph 


6-Me-2-pyridinyI 


4-F-Ph 


4-F.3-CF3-Ph 


3,5-diBr-Ph 


3-I.Ph 


5-F-3-CF3-Ph 


4-/-Bu-2-pyridinyI 


2-Br-5-pyridinyI 


3-Cl-benzyl 


4-Me3Si-2-pyridinyl 


4.5-diBr-2-thienyl 


2-Cl-benzyl 


4-Me3Ge-2-pyridinyl 


4,5-diCl-2-thienyl 


2-CN-benzyl 


4 , 6-di CF3 -2-py ri mid i ny I 


4,5-diF-2-thienyl 


3-(Me3Si-CsC)-Ph 


5-CF3-2-furanyI 


3.4.5-triCI-2.thienyl 


4-(Me3Si-CsC)-Ph 


5-CF3-2-thienyl 
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3- (CsCH)-Ph 

4- (CsCH)-Ph 
2-CF3CH20-5-pyridinyl 
4-CI-benzyl 

2-Et-Ph 
2-CI-Ph 



3.5- diCF3-ben2yI 

3- OS02CF3-Ph 

4- OS02CF3-Ph 
4-ElO-2-pyrimidinyI 

4.6- diMeO-2-pyrimidinyl 
4,6-diMe-2-pyrimidinyl 



3- EtO-Ph 

4- I-Ph 

3-C02Me-Ph 

3-C02-r-Bu-Ph 

3-C02Et-Ph 



R^Q^ = Fand 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 

R^Q^ = /i-butvlanri 

3-CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF.Ph 

3,5-diCl-Ph 

3,5-diCF3.Ph 

C(CH3)3 



R^Q^=:Iand 

3-CF3-Ph 

3-CF30-Ph 

3.0CF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5-diCF3-Ph 

C{CH3)3 

R^Q^=rgrf>butvl and 

3-CF3-Ph 

3-CF30-Ph 

3-(X:F2H-Ph 

3.5-diF-Ph 

3.5-dlCl-Ph 

3,5-diCF3-Ph 

C(CH3)3 



R^^^ = n-DTopvl and 

3-CF3.Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3.5-diF-Ph 

3,5.diCl.Ph 

3,5-diCF3-Ph 

C(CH3)3 

RtOa CF3 and 

3-CF3.Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3,5^CF3-Ph 

C(CH3)3 



RlOa g isopropvl and 

3-CF3-Ph 

3.CF30-Ph 

3-OCF2H-Ph 

3.5-diF-Ph 

3,5-diCl-Ph 

3,5.diCF3-Ph 

C(CH3)3 

R^Qa = MeO and 

BP 

3.CF3-Ph 

3-CF30-Ph 

3-OCF2H-Ph 

3,5-diF-Ph 

3,5-diCl-Ph 

3.5-diCF3.Ph 

C(CH3)3 



10 



Formulation/Utility 

Compounds of this invention will generally be used as a formulation or 
composition with an agriculturaUy suitable carrier comprising at least one of a liquid 
diluent, a solid diluent or a surfactant. The foimulation or composition ingredients are 
selected to be consistent with the physical properties of the active ingredient, mode of 
appUcation and environmental factors such as soil type, moisture and temperature. 
Useful formulations include hquids such as solutions (including emulsifiable 
concentrates), suspensions, emulsions (including microemulsions and/or suspoemulsions) 
and the like which optionally can be thickened into gels. Useful formulations further 
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10 



15 



20 



25 



include solids such as dusts, powders, granules, pellets, tablets, films, and the like which 
can be water-dispersible ("wettable") or water-soluble. Active ingredient can be 
(micro)encapsulated and further formed into a suspension or solid formulation; 
altematively the entire formulation of active ingredient can be encapsulated (or 
"overcoated"). Encapsulation can control or delay release of the active ingredient. 
Sprayable formulations can be extended in suitable media and used at spray volumes 
from about one to several hundred liters per hectare. High-strength compositions are 
primarily used as intermediates for further formulation. 

The formulations will typically contain effective amounts of active ingredient, 
diluent and surfactant within the following approximate ranges which add up to 100 
percent by weight. 

Weight Percent 



Water-Dispersible and Water-soluble 
Granules, Tablets and Powders. 

Suspensions, Emulsions, Solutions 
(including Emulsifiable 
Concentrates) 

Dusts 

Granules and Pellets 



Active 
Ingredient 

5-90 
5--50 



Diluent 
0-94 

40-95 



Surfactant 
1-15 

0-15 



1-25 
0.01-99 



70-99 
5-99.99 



0-5 
0-15 



0-2 



High Strength Compositions 90-99 0-1 0 

Typical solid diluents are described in Watkins, et al.. Handbook of Insecticide 
Dust Diluents and Carriers, 2nd Ed., Borland Books, Caldwell, New Jersey. Typical 
Uquid diluents are described in Marsden, Solvents Guide, 2nd Ed., Interscience, New 
York, 1950. McCutcheon's Detergents and Emulsifiers Annual, Allured Pubh Corp., 
Ridgewood, New Jersey, as well as Sisely and Wood, Encyclopedia of Surface Active 
Agents, Chemical Publ. Co., Inc., New York, 1964, list surfactants and recommended 
uses. All formulations can contain minor amounts of additives to reduce foam, caking, 
corrosion, niicrobiological growth and the like, or thickeners to increase viscosity. 

Surfactants include, for example, polyethoxylated alcohols, polyethoxylated 
alkylphenols, polyethoxylated sorbitan fatty acid esters, dialkyl sulfosuccinates, alkyl 
sulfates, alkylbenzene sulfonates, organosilicones, W-dialkyltaurates, lignin sulfonates, 
naphthalene sulfonate formaldehyde condensates, polycarboxylates, and 
polyoxyethylene/polyoxypropylene block copolymers. Solid diluents include, for 
example, clays such as bentonite, montmorillonite, attapulgite and kaolin, starch, sugar, 
silica, talc, diatomaceous earth, urea, calcium carbonate, sodium carbonate and 
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bicarbonate, and sodium sulfate. Liquid diluents include, for example, water, 
//.A/^dimethylformamide, dimethyl sulfoxide, AT-alkylpyrrolidone, ethylene glycol, 
polypropylene glycol, paraffms, alkylbenzenes, alkylnaphthalenes, oils of olive, castor, 
linseed, tung, sesame, com, peanut, cotton-seed, soybean, rape-seed and coconut, fatty 
5 acid esters, ketones such as cyclohexanone, 2-heptanone, isophorone and 4-hydroxy-4- 
methyl-2-pentanone, and alcohols such as methanol, cyclohexanol, decanol and 
tetrahydrofurfuryl alcohol. 

Solutions, including emulsifiable concentrates, can be prepared by simply mixing 
the ingredients. Dusts and powders can be prepared by blending and, usuaUy, grinding as 
10 in a hammer mill or fluid-energy mill. Suspensions are usually prepared by wet-milling; 
see, for example, U.S. 3,060,084. Granules and pellets can be prepared by spraying the 
active material upon preformed granular carriers or by agglomeration techniques. See 
Browning, "Agglomeration", Chemical Engineering, December 4, 1967, pp 147-48, 
Perry's Chemical Engineer's Handbook, 4th Ed.. McGraw-HUl, New York. 1963, pages 
15 8-57 and following, and WO 91/13546. PeUets can be prepared as described in 

U.S. 4,172.714. Water-dispersible and water-soluble granules can be prepared as taught 
in U.S. 4,144,050, U.S. 3,920,442 and DE 3,246,493. Tablets can be prepared as taught 
in U.S. 5,180,587, U.S. 5,232,701 and U.S. 5,208,030. Films can be prepared as taught 
in GB 2.095,558 and U.S. 3,299,566. 
20 For further information regarding the art of formulation, see U.S . 3 ,235,36 1 , 

Col. 6, line 16 through Col. 7. line 19 and Examples 10-41; U.S. 3,309,192. Col. 5, 
line 43 through Col. 7, line 62 and Examples 8, 12, 15, 39, 41, 52, 53, 58. 132, 138-140, 
162-164, 166, 167 and 169-182; U.S. 2,891,855, Col. 3, line 66 through Col. 5. line 17 
and Examples 1-4; Klingman. Weed Control as a Science, John Wiley and Sons, Inc.. 
25 New York, 196 1, pp 8 1-96; and Hance et al.. Weed Control Handbook, 8th Ed., 
Blackwell Scientific Publications, Oxford, 1989. 

In the following Examples, aU percentages are by weight and all formulations are 
prepared in conventional ways. Compound numbers refer to compounds in Index 
Tables A-M. 

Example A 

Wettable Powder 

Compound 345 55 09j, 
dodecylphenol polyethylene glycol ether 2.0% 
sodium ligninsulfonate 4 0% 

35 sodium silicoaluminate g q% 

montmorillonite (calcined) 23.0% 
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Example B 

Granule 

Compound 515 1 0.0% 

attapulgite granules (low volatile matter, 
5 0.71/0.30 mm; U.S.S. No. 25-50 sieves) 90.0%. 

Example C 

Extruded Pellet 

Compound 680 25.0% 
anhydrous sodium sulfate 10.0% 
1 0 crude calcium ligninsulfonate 5,0% 

sodium alkylnaphthalenesulfonate 1 .0% 

calcium/magnesium bentonite 59.0%. 

Example D 

Emulsifiable Concentrate 
15 Compound 699 20.0% 

blend of oil soluble sulfonates 

and polyoxyethylene ethers 10.0% 

isophorone 70.0%. 

The compounds of this invention are useful as plant disease control agents. The 

20 present invention therefore fiirther comprises a method for controlling plant diseases 
caused by fungal plant pathogens comprising applying to the plant or portion thereof to 
be protected, or to the plant seed or seedling to be protected, an effective amount of a 
compound of the invention or a fungicidal composition containing said compound. The 
compounds and compositions of this invention provide control of diseases caused by a 

25 broad spectmm of fungal plant pathogens in the Basidiomycete, Ascomycetc, Oomycete 
and Deuteromycete classes. They are effective in controlling a broad spectrum of plant 
diseases, particularly foliar pathogens of ornamental, vegetable, field, cereal, and fruit 
crops. These pathogens include Plasmopara viticola, Phytophthora infestans, 
Peronospora tabacina, Pseudoperonospora cubensis, Pythium aphanidermatum, 

30 Altemaria brassicae, Septoria nodorum, Septoria tritici, Cercosporidium personatum, 
Cercospora arachidicola, Pseudocercosporella herpotrichoides, Cercospora beticola, 
Botrytis cinerea, Monilinia fructicola, Pyricularia oryzae, Podosphaera leucotricha, 
Venturia inaequalis, Erysiphe graminis, Uncinula necatur, Puccinia recondita, 
Puccinia graminis, Hemileia vastatrix, Puccinia striiformis, Puccinia arachidis, 

35 Rhizoctonia solanU Sphaerotheca fuliginea, Fusarium oxysporum, Verticillium dahliae, 
Pythium aphanidermatum, Phytophthora megasperma, Sclerotinia sclerotiorum. 
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Sclerotium rolfsii, Erysiphe polygoni, Pyrenophora teres. Gaeumannomyces graminis. 
Rynchosporium secalis, Fusarium roseum, Bremia lactucae and other generea and 
species closely related to these pathogens. 

The compounds of this invention also exhibit activity against a wide spectrum of 
5 foliar-feeding, firuit-feeding, stem or root feeding, seed-feeding, aquatic and 

soil-inhabiting arthropods (term "arthropods" includes insects, mites and nematodes) 
which are pests of growing and stored agronomic crops, forestry, greenhouse crops, 
ornamentals, nursery crops, stored food and fiber products, livestock, household, and 
public and animal health. Those skilled in the art will appreciate that not all compounds 
10 are equally effective against all growth stages of all pests. Nevertheless, all of the 

compounds of this invention display activity against pests that include: eggs, larvae and 
adults of the Order Lepidoptera; eggs, foliar-feeding, fruit-feeding, root-feeding, 
seed-feeding larvae and adults of tiie Order Coleoptera; eggs, immatures and adults of 
the Orders Hemiptera and Homoptera; eggs, larvae, nymphs and adults of the Order 
15 Acari; eggs, immatures and adults of the Orders Thysanoptera, Orthoptera and 

Dermaptera; eggs, immatures and adults of the Order Diptera; and eggs, juveniles and 
adults of the Phylum Nematoda. The compounds of this invention are also active against 
pests of the Orders Hymenoptera, Isoptera, Siphonaptera. Blattaria, Thysanura and 
Psocoptera; pests belonging to the Class Arachnida and Phylum Platyhehnintiies. 
20 Specifically, the compounds are active against southern com rootworm {Diabrotica 
undecimpunctata howardi), aster leafhopper (Mascrosteles fascifrons), boll weevil 
(Anthonomus grandis), two-spotted spider mite (Tetranychus urticae), fall armyworm 
iSpodopterafrugiperda), black bean aphid {Aphis fabae), green peach aphid {Myzus 
persica). conon aphid (Aphis gossypii), Russian wheat aphid {Diuraphis noxia), Enghsh 
25 grain aphid {Sitobion avenae), tobacco budworm (Heliothis virescens), rice water weevil 
(Ussorhoptrus oryzophilus), rice leaf beetie (Oulema oryzae), whitebacked planthopper 
(Sogatellafurcifera), green leafhopper {Nephotettix cincticeps\ brown planthopper 
(Nilaparvata lugens), small brown planthopper (Laodelphax striatellus), rice stem borer 
(Chilo suppressalis), rice leafroller (Cnaphalocrocis medinalis), black rice stink bug 
30 {Scotinophara lurida), rice stink bug (Oebalus pugnax), rice bug (Leptocorisa 

chinensis), slender rice bug {Cletus puntiger), and southern green stink bug {Nezara 
viridula). The compounds are active on mites, demonstirating ovicidal, larvicidal and 
chemosterilant activity against such families as Tetranychidae including Tetranychus 
urticae, Tetranychus cinnabarinus, Tetranychus mcdanieli. Tetranychus pacificus, 
35 Tetranychus turkestani. Byrobia rubrioculus. Panonychus ulmi, Panonychus citri, 

Eotetranychiis carpini borealis, Eotetranychus, hicoriae. Eotetranychus sexmaculatus. 
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Eotetranychus yumensis, Eotetranychus banksi and Oligonychus pratensis\ 
Tenuipalpidae including Brevipalpus lewisi, Brevipalpus phoenicis, Brevipalpus 
califomicus and Brevipalpus obovatus; Eriophyidae including Phyllocoptruta oleivora, 
Eriophyes sheldoni, Aculus comutus, Epitrimerus pyri and Eriophyes mangiferae. See 
5 WO 90/10623 and WO 92/00673 for more detailed pest descriptions. 

Compounds of this invention can also be mixed with one or more other 
insecticides, fungicides, nematocides, bactericides, acaricides, growth regulators, 
chemosterilants, semiochemicals, repellents, attractants, pheromones, feeding stimulants 
or other biologically active compounds to form a multi-component pesticide giving an 

10 even broader spectrum of agricultural protection. Examples of such agricultural 

protectants with which compounds of this invention can be formulated are: insecticides 
such as abamectin, acephate, azinphos-methyl, bifenthrin, buprofezin, carbofuran, 
chloipyrifos. chloipyrifos-methyl, cyfluthrin, beta-cyfluthrin, deltamethrin, diafenthiuron, 
diazinon, diflubenzuron, dimethoate, esfenvederate, fenpropathrin, fenvalerate, fipronil, 

1 5 flucythrinate, tau-fluvalinate, fonophos, imidacloprid, isofenphos, malathion, 

metaldehyde, methamidophos, methidathion, methomyl, methoprene, methoxychlor, 
monocrotophos, oxamyl, parathion, parathion-methyl, permethrin, phorate, phosalone, 
phosmet, phosphamidon, pirimicaib, profenofos, rotenone, sulprofos, tebufenozide, 
tefluthrin, terbufos, tetrachlorvinphos, thiodicarb, tralomethrin, trichlorfon and 

20 triflumuron; fungicides such as azoxystrobin (ICIA5504), benomyl, blasticidin-S, 
Bordeaux mixture (tribasic copper sulfate), bromuconazole, captafol, captan, 
carbendazim, chloroneb, chlorothalonil, copper oxychloride, copper salts, cymoxanil, 
cyproconazole, cyprodinil (CGA 219417), diclomezine, dicloran, difenoconazole, 
dimethomorph, diniconazole, diniconazole-M, dodine, edifenphos, epoxyconazole 

25 (B AS 480F), fenarimol, fenbuconazole, fenpiclonil, fenpropidin, fenpropimorph, 
fluquinconazole, flusilazole, flutolanil, flutriafol, folpet, fosetyl-aluminum, fiiralaxyl, 
hexaconazole, ipconazole, iprobenfos, iprodione, isoprothiolane, kasugamycin, 
kresoxim-methyl (B AS 490F), mancozeb, maneb, mepronil, metalaxyl, metconazole, 
myclobutanil, neo-asozin (ferric methanearsonate), oxadixyl, penconazole, pencycuron, 

30 probenazole, prochloraz, propiconazole, pyrifenox, pyroquilon, sulfur, tebuconazole, 
tetraconazole, thiabendazole, thiophanate-methyl, thiram, triadimefon, triadimenol, 
tricyclazole, triticonazole, uniconazole, validamycin and vinclozolin; nematocides such 
as aldoxycarb and fenamiphos; bactericides such as streptomycin; acaricides such as 
amitraz, chinomethionat, chlorobenzilate, cyhexatin, dicofol, dienochlor, fenazaquin, 

35 fenbutatin oxide, fenpropathrin, fenpyroximate, hexythiazox, propargite, pyridaben and 
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tebufenpyrad; and biological agents such as Bacillus thuringiensis. Bacillus thuringiensis 
delta endotoxin, baculovirus. and entomopathogenic bacteria, virus and fungi. 

In certain instances, combinations with other fungicides or arthropodicides having 
a similar spectrum of control but a different mode of action will be particularly 
5 advantageous for resistance management. 

Preferred for better control of plant diseases caused by fungal plant pathogens 
(e.g., lower use rate or broader spectrum of plant pathogens controlled) or resistance 
management are mixtures of a compound of this invention with a fungicide selected from 
the group cyproconazole, cyprodinil (CGA 219417), epoxyconazole (BAS 480F), 
10 fenpropidin, fenpropimorph, flusilazole and tebuconazole. Specifically preferred 

mixtures (compound numbers refer to compounds in Index Tables A-M) are selected 
from the group: compound 290 and cyproconazole; compound 290 and cyprodinil 
(CGA 219417): compound 290 and epoxyconazole (BAS 480F); compound 290 and 
fenpropidin; compound 290 and fenpropimoiph; compound 290 and flusilazole; 
15 compound 290 and tebuconazole; compound 295 and cyproconazole; compound 295 
and cyprodinil (CGA 219417); compound 295 and epoxyconazole (BAS 480F); 
compound 295 and fenpropidin; compound 295 and fenpropimorph; compound 295 and 
flusilazole; compound 295 and tebuconazole; compound 343 and cyproconazole; 
compound 343 and cyprodinil (CGA 219417); compound 343 and epoxyconazole 
20 (BAS 480F); compound 343 and fenpropidin; compound 343 and fenpropimorph; 
compound 343 and flusilazole; compound 343 and tebuconazole; compound 345 and 
cyproconazole; compound 345 and cyprodinil (CGA 219417); compound 345 and 
epoxyconazole (BAS 480F); compound 345 and fenpropidin; compound 345 and 
fenpropimorph; compound 345 and flusilazole; compound 345 and tebuconazole; 
25 compound 358 and cyproconazole; compound 358 and cyprodinil (CGA 2 1 94 1 7); 
compound 358 and epoxyconazole (BAS 480F); compound 358 and fenpropidin; 
compound 358 and fenpropimorph; compound 358 and flusilazole; compound 358 and 
tebuconazole; compound 507 and cyproconazole; compound 507 and cyprodinil 
(CGA 219417); compound 507 and epoxyconazole (BAS 480F); compound 507 and 
30 fenpropidin; compound 507 and fenpropimorph; compound 507 and flusilazole; 

compound 507 and tebuconazole; compound 515 and cyproconazole; compound 515 
and cyprodinil (CGA 219417); compound 515 and epoxyconazole (BAS 480F); 
compound 515 and fenpropidin; compound 515 and fenpropimorph; compound 515 and 
flusilazole; compound 515 and tebuconazole; compound 538 and cyproconazole; 
35 compound 538 and cyprodinil (CGA 2 19417); compound 538 and epoxyconazole 
(BAS 480F); compound 538 and fenpropidin; compound 538 and fenpropimorph; 
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compound 538 and flusilazole; compound 538 and tebuconazole; compound 699 and 
cyproconazole; compound 699 and cyprodinil (CGA 219417); compound 699 and 
epoxyconazole (BAS 480F); compound 699 and fenpropidin; compound 699 and 
fenpropimorph; compound 699 and flusilazole; and compound 699 and tebuconazole. 
5 Plant disease control is ordinarily accomplished by applying an effective amount of 

a compound of this invention cither pre- or post-infection, to the portion of the plant to 
be protected such as the roots, stems, foliage, fruit, seeds, tubers or bulbs, or to the 
media (soil or sand) in which the plants to be protected are growing. The compounds 
can also be applied to the seed to protect the seed and seedling. 
10 For plant disease control, rates of application for these compounds can be 

influenced by many factors of the environment and should be determined under actual 
use conditions. Foliage can normally be protected when treated at a rate of from less 
than 1 g/ha to 5.000 g/ha of active ingredient. Seed and seedlings can normally be 
protected when seed is treated at a rate of from 0. 1 to 10 g per kilogram of seed. 
15 Arthropod pests are controlled and protection of agronomic, horticultural and 

specialty crops, animal and human health is achieved by applying one or more of the 
compounds of this invention, in an effective amount, to the environment of the pests 
including the agronomic and/or nonagronomic locus of infestation, to the area to be 
protected, or directly on the pests to be controlled. Thus, the present invention further 
20 comprises a method for the control of foliar and soil inhabiting arthropods and nematode 
pests and protection of agronomic and/or nonagronomic crops, comprising applying one 
or more of the compounds of the invention, or compositions containing at least one such 
compound, in an effective amount, to the environment of the pests including the 
agronomic and/or nonagronomic locus of infestation, to the area to be protected, or 
25 direcUy on the pests to be controlled. A preferred method of application is by spraying. 
Altematively, granular formulations of these compounds can be applied to the plant 
foliage or tiie soil. Other metiiods of application include direct and residual sprays, aerial 
sprays, seed coats, microencapsulations, systemic uptake, baits, eartags, boluses, 
foggers, fumigants, aerosols, dusts and many others. The compounds can be 
30 incorporated into baits that are consumed by the arthropods or in devices such as traps 
and the like. 

For the control arthropod pests, the compounds of this invention can be applied in 
tiieir pure state, but most often application will be of a formulation comprising one or 
more compounds with suitable carriers, diluents, and surfactants and possibly in 
35 combination with a food depending on the contemplated end use. A preferred method of 
application involves spraying a water dispersion or refined oil solution of the compounds. 
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Combinations with spray oils, spray oil concentrations, spreader stickers, adjuvants, 
other solvents, and synergists such as piperonyl butoxide often enhance compound 

efficacy. 

The rate of application required for effective control will depend on such factors as 
5 the species of arthropod to be controlled, the pest's life cycle, life stage, its size, location, 
time of year, host crop or animal, feeding behavior, mating behavior, ambient moisture, 
temperature, and the like. Under normal circumstances, application rates of about 0.01 
to 2 kg of active ingredient per hectare are sufficient to control pests in agronomic 
ecosystems, but as litUe as 0.001 kg/hectare may be sufficient or as much as 8 kg hectare 
10 may be required. For nonagronomic applications, eflfective use rates will range from 

about 1 .0 to 50 mg/square meter but as little as 0. 1 mg/square meter may be sufficient or 
as much as 150 mg/square meter may be required. 

The following TESTS demonsu-ate the control efficacy of compounds of this 
invention on specific pathogens and arthropod pests. For the tests on arthropod pests, 
15 "control efficacy" represents inhibition of arthropod development (including mortality) 
that causes significantly reduced feeding. The pathogen and arthropod pest control 
protection afforded by the compounds is not Umited, however, to these species. See 
Index Tables A-M for compound descriptions. The following abbreviations are used in 
the Index Tables which foDow: t = tertiary, n = normal, i = iso. c = cyclo. Me = methyl, 
20 Et = ethyl, Pr = propyl, i-Pr = isopropyl, Bu = butyl, Ph = phenyl, 

MeO and OMe = metiioxy, EtO = ethoxy, PhO = phenoxy, MeS = methylthio. 
CHO = formyl, CN = cyano, C02Me = methoxycarbonyl, C02Et = ethoxycarbonyl, 
NO2 = nitro, MejSi = trimethylsilyl, EtgSi = triethylsilyl. MeNH = methylamino, 
Me2N = dimethylamino, MeS(O) = methylsulfinyl, and 
25 MeS02 and SOjMe =s methylsulfonyl. The abbreviation "Ex." stands for "Example" and 
is foUowed by a number indicating in which example the compound is prepared. 
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INDEX TART F A 
Cmpd No. ^ Structure rn. p. TC) 



237 



238 



732 




142 



N— N 



*See Index Table M for NMR data. 



BNSDOCID: <WO 970061 2A1_I_> 



wo 97/00612 




PCT/US96/10326 



122 



INDEX TABI.K R 
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178 CH20N=C(Me) 6.Me0.2-pyrimidinyl oil* 

179 CH20N=C(Me) 2-.naphthalenyl oil* 

180 CH20N=C(Me) 6-Me.2-naphthalenyl oil* 

181 CH20N=C(Me) 6-MeO-2-naphthalenyI oil* 

182 CH20N=C(Me) 6-Br-2-naphthalenyl oil* 

183 CH20N=C(Me) 5,6.7,8-tetrahydro-2-naphthalenyl oil* 

239 O 3-[3,5.bis(trifluoromethyl). 94-97 

phenyl]. 1 .2,4-thiadiazol-5-yl 

240 OCH2 4-MeO-Ph solid* 



*See Index Table M for NMR data. 
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5-Cl-3«Me-benzo[oJtniophen-2- 


167-169 


106 


o 


MeO 


*-'n,2^^" — jvic ^ 


yi 

j,3-aiv-.i-i'n 


149-153 


107 


o 


MeO 


PH^OM— pn^<»^ 


z,*i'-aiJvie-j-inia2oiyi 


123-124 


108 


o 


CI 




^-(jiiinoA.Aiinyi 




109 


o 


MeO 




z-<|Uinoxaiinyi 


225-227 


110 


o 


MpO 


v--ri2 viN— ^-^v^ivie j 


"3 ^ W«X>fA T>U 


oil* 


111 
111 


r\ 
\J 


CI 


CH20N=sC(Me) 


3-CF3-Ph 


oil* 


112 


o 


CI 


CH20N=C(c-Pr) 


4.C1-Ph 


gum* 


113 


o 


MeO 


CH20N=C(Me) 


3.CN-Ph 


gum* 


114 


o 


CI 


CH2O 


5-Me-2-(2-pyridinyl)-4- 


oil* 










thiazolyl 




115 


o 


MeO 


CH20N=C{Me) 


3-F.5-CF3.Ph 


oil* 


116 


o 


MeO 


CH20N=C(CN) 


3-CF3-Ph 


138-141 
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1 17 


0 


MeO 




o-ivie-x-L»r2~ "^1^201 0 1 z, J- c J - 


xj /-luU 










1 ,z,4-tna2X)i-5-yi 




1 iO 


\j 


ivicw 






103-106 


1 1Q 


0 


iVIcv/ 


nj-. r^Ki— T'/Tuf a\ 


3,5-oiBr-Pn 


139-141 


1 OA 
IJX) 




MeiJ 


CH20N=C(Me) 


2-quinoIiny] 


168-171 


n 1 


<J 




CH20N=C(Me) 


3-CF30-Ph 


oil* 


1 C/i 
loH 


u 




v*ri20N=C(Me) 


4-EtO-2-pynmidinyl 


75-78 


Io3 






Crl20iN ssUCC-rT) 


2-tnienyi 


137-139 


1 Rf^ 




iviev./ 


v..ri2v^iN=L»^ivie; 


2-rn-4-tnia20lyi 


112-113 


1R7 


0 


iVlCvy 




3- [3 .5-ois(tnfluoromeUiy 1)- 


139.5-141 


Ca. 1 








phenyl]-l,2,4-tluadiazol-5-yI 




loo 


c\ 


xvieLi 


Crl2<JiN=L»QMej 


o-Br-2-pynainyl 


151-153 








v-.jn2^*^^>^V,^*vic5 y 


I'll 


oil* 


IQO 
1 !7U 




IVicvy 


m-. OKT— r^/Xif *k\ 
\-ri2O1N =\^v.jVie ^ 


3-JBr-Pn 


Oil* 


101 

171 


r\ 
\J 




CH2<JN=C(Me) 


4-C02Et-2-pyndinyl 


133-134 




yj 


ivieu 


Crl=NClCH(Me) 


3-CF3-Ph 


oil* 




/-V 






3-PhO-Ph 


oil* 




yJ 


MevJ 




3-PhO-Ph 


oil* 




U 


MeO 


CH20N=C(Me) 


^ ^^^^^^ m ^ « ^ * A 

4-C02Me-2-pyndinyl 


150-151.5 




r\ 
\J 


ivieo 


CH2v)l>l=sC(Me) 


5-Me- 1 -Ph- li^/-pyrazol-4-yl 


45-49 


17/ 


U 


Meo 


Crl2t/iM=C(Me) 


4-CF3-2-pynnudinyl 


4 ^^^^ 4 ^ 

103-105 


l70 


\J 




L*Jrl2V,^lN5=v-.(^ivle^ 


3-I-Ph 


oil* 


1 77 




ivic\^ 


v-ri2^i^— ^^^*^e ) 


2,o-aid-4-pynuinyl 


oil* 






IVlCv/ 






oil* 


201 


0 




#iirp/*f hnnH 


Jrie 


Y • sic 

souo^ 


202 


0 




^— n2vi^-*wvivicj 


z-L- i-4-pynniiui ny J 


IV5-2UU 


203 


0 


CI 


v*ii2*-'^^~~^\V-'ivic J 


z,o-aiv^i-4-pynQinyi 




2043 


0 




i^njviN =v-^^jYie J 




oil* 








n-I^ nKT— #^/Xjf A \ 

wi2*-'-*^^v^CMe ^ 


3,5-aiCI-Ph 


gum* 


206 


0 


MeO 


CH20N=C(Me) 


2-naphthalenyl 


91-94 


207 


0 


MeO 


CH20N=C(Me) 


5,6,7,8-tetrahydro-5,5,8,8- 


50* 










tetrainethyI-2-naphthaienyl 




208 


0 


MeO 


CH20N=C(Me) 


5,6,7,8-tetrahydro-2- 


106-109 










naphthalenyl 




209 


0 


MeO 


CH2SC(Et)=N 


4-Cl-Ph 


gum* 


210^ 


0 


MeO 


CH=C(C1)C(=0)0 




semi-solid* 
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J 


n 




vi^— ^V*^*^ / 


^-v^r3-Jrn 


gum 


O 1 O 
Z i z 






L-XlO^^ "~>- w 


J,4-aid-Fn 


soiia^ 


oil 


r\ 
U 


MeU 


C(=0) 


Ph 


126-134 


214 


o 


MeO 


Cri2^^'^(S02Me) 


3,4-diCI-Ph 


semi -solid* 




o 


MeU 


Crl2o L-(Me)=N 


3-CF3-Ph 


* 1 ^ 
oil* 


ZlO 


r\ 
L> 




CH2O 


z,5-aiMe-Pn 


131-136 


217 


o 


MeNrl 


Cri20N=C(Me) 


5,6,7,8-tetrahydro-5,5,8,8- 


about 50* 










tetraniethyl-2-naphthalenyl 




218 


s 


CF3 


direct bond 


Me 


79-83 


219 


0 


CF3 


direct bond 


Me 


73-77 


220 


o 


CF3 


0 


3-PhO-Ph 


oil* 


221 


s 


CF3 


CH2O 


2,5-diMe-Ph 


gum* 


1 


n 




CH2O 


2-CN-2-(3-CF3-Ph)ethenyl 


1 15-1 lo 




n 




CH2O— N 


1 Oil 1 *20 














Z4J 


u 


MeO 


CH20.N=C{CH3)CH20 


3-CF3-Ph 


Oil* 


Z44 


o 


MeO 


CH20-N=C(CH3)CH2S 


I-CH3- l^-tetrazol-5-yl 


Oil* 


z4D 


o 


MeO 


CH20-N=C(CH3) 


2.6-diCU4-pyridinyl 


144-146 


240 


o 


MeO 


CH20-N=C(CH3)CH2S 


2-benzoxazolyl 


Oil* 


247 


o 


MeO 


CH20-N=C(SCH3) 


3,5-diCl-Ph 


Oil* 


249 


o 


MeO 


CH20-N=C(CH3)CH20 


3,5-diCl-Ph 


oil* 


OCA 

230 


o 


MeO 


CH2S-C(CH2CH3)=N 


3-CF3.Ph 


oil* 


251 


o 


MeO 


CH20-N=C(H) 


3.5-diCF3-Ph 


115-118 


252 


o 


MeO 


CH20-N=C{CH3) 


2,6-diCl-4-pyridinyl 


oil* 


253 


o 


MeO 


CH20-N=C(CH3) 


4-(C02-r-B u)-2-pyridinyI 


174-175 


0«/l 

Z54 


u 


MeO 


CH20-N=C{OCH3) 


3,5-diCl-Ph 


oil* 


255 


o 


CI 


0 


3-MeO-Ph 


oil* 


256 


o 


MeO 


CH20-N=C(CH3) 


2»6-diCl-4-pyriniidinyl 


139-140 


257 


o 


MeO 


CH20-N=C(CH3) 


5,6-diCl-3-pyridinyl 


130-132 


258^ 


o 


MeO 


CH20-N=C(CH3) 


5,6-diCl-3-pyridinyl 


112-130 


259 


0 


CI 


CH20-N=C(CH3) 


CH3 


oil* 


260<^ 


o 


MeO 


CH20-N=C(CH3) 


2.6-diCl-4-pyriinidinyl 


93-123 


26] 


o 


MeO 


CH20-N=C(CH3) 


3-CF3-4-MeO-Ph 


112-121 
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262 


O 


MeO 


CH20-N=C(CH3) 


3-CF3-4-F-Pn 


a! Ilk 

Oil* 


263 


o 


MeO 


O 


5-Ph- 1 ,3,4-oxaaia20l-2-yl 




264 


o 


MeO 


0 


5-(4-Me-Ph)- 1 ,3.4-oxadiazol-2- 


150-151 














265 


o 


MeO 


o 


5-(4-Br-Ph)- 1 ,3,4-oxadiazol-2- 


solid* 














266 


o 


MeO 


o 


5-(4-Cl-Ph)-1.3.4-oxadia2ol-2- 


130-132 


Ex. 3 








1 

yi 




267 


o 


MeO 


o 


5-(3-MeO-Ph)- 1 ,3,4-oxadia201- 


108-111 










2-yl 




268 


o 


MeO 


o 


5-(3-Me-Ph)-13.4-oxadiazol-2- 


119-121 










yi 




269 


o 


MeO 


o 


5-{4-r-Bu-Ph)- 1 ,3,4-oxadia2ol- 


159-161 










2-yl 




270 


o 


MeO 


o 


5-(3-F.Ph)- 1 ,3,4-oxadiazol-2-yl 


105-108 


271 


o 


MeO 


o 


5-(4-F-Ph)-l ,3.4-oxadiazol-2-yl 


124-125 


272 


o 


MeO 


o 


5-{3-Cl-Ph>l,3.4-oxadiazol.2. 


130-135 










yi 




273 


o 


MeO 


o 


5-(4.CF3.Ph> 1 .3 .4.oxadia2ol« 


solid* 










2-yI 




274 


o 


MeO 






101-105 














275 


o 


MeO 


0 


3-(2-CN-Ph0>-Ph 


oil* 


276 


o 


MeO 


0 


3-(2-N02-Ph0)-Ph 


oil* 


^^^^ 

Til 


o 


MeO 


0 


3-(3-N02-2-pyndinyl-0>Ph 


oil* 


278 


o 


CI 


CH20-N=C(CH3) 


4-CF3-2-pyndinyl 


85-86 


279 


o 


MeO 


0 


5-(3-Br-Ph)-l ,3,4-oxadiazol-2- 


147-157 










yi 




280 


o 


MeO 


0 


3-(3-N02-Ph)- 1 ,2,4.ihiadia20l- 


169-170 










5-yl 




281 


o 


MeO 


CH20-N=C(OCH3) 


3,5-diCF3-Ph 


oil* 


282 


o 


MeO 


CH20-N=C(CH3)CH2S 


3.5-diCF3-Ph 


oil* 


283 


o 


MeO 


CH2O-N=C(CH3)CH20 


3,5-diCF3-Ph 


oil* 


284« 


o 


MeO 


CH20.N=C(CH3) 


2,8-diCF3-quinoHn-4-yl 


149-151 



BNSDOCID: <WO__9700612A1_L> 



wo 97/00612 




PCT/US96/10326 



131 





r\ 






z,o-ai\-,r3-cjuinoiin-*i-yi 




zoo 


o 






n r_^_nvfff* ifSi nul 




Zo t 








j-^^-v-i-r n ^- 1 ,z,*t— miaaiazoi-^- 

vl 


191 1 99 
1 Z 1 " 1 ZZ 


zoo 






n 


j-^H-\^r3-rn^"' 1 ,z,*T-iiiiaoiazoi* 


1 














Z07 


r\ 
\J 


ivievj 


r\ 
yJ 


j-^4-jvie-i'n j- 1 ,z,H'iniaaiaZ0i-3-* 


1 10 1 49 














zyu 


yj 


jvievJ 


r\ 
\J 


3-^4-13 r-Fn}- 1 ,z,4-tniaaia2M)i-D- 


13 / 










«>i 




Z7i 


KJ 




U 


^-v^-Me-rnj- 1 ,2,4-tniaaiazoi-D- 


IzD-izO 










yi 




Z7Z 


r\ 
iJ 


JVieU 




3-( J ,4-air-Pn)- 1 ,z,4-tmauiazol- 


14U-141 










5-yl 






o 


MeO 


o 


3-(3-Cl-4-Me-Ph)- 1 ,2,4- 


1 1 o lie 

1 13-1 15 










tniaaiazol-3-yi 




zy4 


\J 






3-(3,5-aiBr-4-MeO-Fn}-i ,2,4- 


1 TO 1 TO 

1 /o-l /y 










uiiacuazoi>3-yi 






r\ 
\j 




n 


•a /-a >! HSr*! Ph"\_l 0 A. 












UllaQlaZOi'-^-yi 




Z70 


n 






J-Uir-i D J-i ,Z,H'-uilaulaZUi- 


1/1/1 
1*tZ-1*t*t 










5-yl 




Z7/ 


KJ 


Mew 




3-v4-XN\j2''* n >-i ,z,4-ullttalazol- 


109 10'^ 










5-yl 






KJ 


MeL> 


/■"•Ll^i^ KT— /^/C/^tl \ 

di20-lN=C(oCrl3) 


3-Cr3-Pn 


on 


299 


o 


MeO 


CH20-N=C(CH3)CH2S 


2-benzothiazolyl 


OH* 




o 


MeU 


CH20-XN=C(OCri3) 


2-napntnalenyl 


oil 


301 


o 


MeO 


O 


3-(4-CN-PhO)-Ph 


oil* 


JOz 


u 


MeO 




3-(4-iN C)2"* niJ}-Pn 


oil 


303 


o 


MeO 


O 


3-F-2-N02-Ph 


118-120 


304 


o 


MeO 


o 


6-(3-CF3-Ph)-pyriinidin-4-yl 


123-126 


305 


o 


MeO 


o 


4-CF30-Ph 


oil* 


306 


o 


CI 


0 


3-(3.5.diCF3-Ph)-l,2,4. 


48-51 










thiadiazol-5-yI 




307 


o 


MeO 


CH20-N=C(CH3) 


6-MeO-pyridin-3-yl 


oil* 


308 


o 


MeO 


CH20-N=C(CH3)CH2S 


3,5-diCl-Ph 


oil* 
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r\ 


j-(.4-d-o -r-r n )- 1 
thiadiazoI-5-yl 






o 


MeO 


o 


5-yI 


Q7 02 




o 




o 


j-^^-r-rnj- 1 ,z,^iniaaiazoiO'yi 






o 


MeO 




OXaulaZOI^Z-yi 








JVIeLI 




o-(3,3-aiCr3-Pn)-pynmiain-4- 

yi 


1 08- 170 


314 


o 


MeO 


o 


3-(2-pyridinyl-0)-Ph 


oil* 








r\ 
\J 


3-(2-pynimainyl-0)-Pn 


Oil* 


316 


o 


MeO 


o 


6-(4-Me-PhO)-pyriinidin-4-yl 


oil* 


317 


o 


MeO 


o 


6-Cl-'pyrazin-2-yl 


135-137 


bx. 15 












318 


o 


CI 


CH2S 


5,7-diMe-6-Ph- 

[ 1 ,2,4]iria2olo [ 1 ,5-a]pyrimidin- 
2-yl 


121-124 


319 


o 


MeO 


CH2S 


5.7-diMe-6-Ph- 

[ 1 .2.4]triazolo[ 1 .5-a]pyriinidin- 
2.yl 


155-160 


320 


o 


MeO 


0 


3-(4.Ph-Ph)- 1 ,2,4- thiadiazol-5- 


159-161 



321 O MeO 



322 O MeO 



323 O MeO 



324 O MeO 



325 O MeO 



326 O MeO 



327 O MeO 



O 



O 



O 



O 



yi 

3-(3.CF3-Ph)- 1 .2.4-thiadia20l. 1 22- 123 
5-yl 

3-(4-r-Bu-Ph)- 1 ;2,4.thiadiazol- 1 74- 175 
5-yl 

3-(3-Br-Ph).l,2,4-thiadiazol-5- 137-139 

yi 

3-(3-Br-4-MeO-Ph)- 1 ,2,4- 1 6 1 - 1 62 
thiadiazol-5-yl 

3.(4.F-3-CF3-Ph)- 1,2,4- 1 64- 1 65 
thiadiazol-5-yl 

3-(4.Br-3-Me-Ph)- 1 ,2.4- 1 60- 1 62 
thiadiazoI-5-yl 

5-(4-MeO-Ph)- 1 ,3,4-oxadia2ol- 1 80- 1 8 1 
2-yI 
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328 


0 


MeO 


0 


5-(4-Ph-Ph)- 1 ,3,4.oxadiazol-2- 

yi 


179-180 


329 


O 


MeO 


O 


3-(3,5-diCl-Ph)-l,2,4- 
thiadiazol-5-yl 


159-160 


330 


0 


MeO 


0 


5-(3,5-diCF3-Ph)- 1,3,4- 
oxadiazol*2-yl 


175-176 


331 


o 


MeO 


o 


5-(2-F-Ph)- 1 ,3,4-oxadiazol-2-y J 


139-140 


332 


o 


MeO 


0 


5-(2-Cl-Ph)- 1 .3,4-oxadia2ol-2- 

yi 


139-140 


4% 4^ 

333 


0 


MeO 


0 


5-(2,4-diCI-Ph>l,3,4- 
oxadiazol-2-yl 


181-182 


334 


o 


MeO 


0 


3-(4*MeS-Ph)- 1 ,2,4-thiadia2ol- 
5-yl 


solid* 


335 


o 


MeO 


0 


3-(3-F-Ph)- 1 .2,4-thiadiazol-5-yl 


116-118 


336 


o 


MeO 


0 


3-CF3-Ph 


solid* 


337 


o 


MeO 


0 


5-(4-a-Ph)- 1 ,3,4-thiadia2ol-2- 


solid* 


Ex. 18 








yi 




338 


o 


MeO 


O 


6-F-pyridin-2-yl 


175-178 


339 


o 


MeO 


O 


6-(3-Me-PhO>-pyrimidin-4-yl 


oil* 


340 


o 


MeO 


CH2 


3-(4-Cl-Ph)- lif-pyrazol- 1-yl 


159-163 


341 


o 


MeO 


0 


3-(4-Cl-Ph)-l ,2,4-thiadiazol-5- 

yi 


126-127 


342 


0 


MeO 


0 


3-(4-CF30-Ph)- 1,2,4- 
thiadiazol-5-yI 


solid* 


343 


o 


MeO 


O 


3-(3-CF30-Ph)- 1,2,4- 


112-113 


Ex.2 








thiadia2ol-5-yl 




344 


o 


MeO 


O 


3-(4-HCF20-Ph)- 1,2,4- 
thiadiazol-5-yl 


solid* 


345 


o 


MeO 


o 


3-r-B u- 1 ,2,4-thiadiazol-5-y I 


110-111 


Ex. 14 












346 


o 


MeO 


CH20-N=C(CH3) 


4-(CF3CH20)-3-CF3-Ph 


oil* 


347 


o 


MeO 


CH20-N=C(OCH3) 


3-Br-Ph 


oil* 


348 


o 


MeO 


O 


6-(4-CF3-Ph)-pyrimidin-4-yJ 


163-165 


349 


o 


MeO 


O 


3-(2-CHO-PhO)-Ph 


106-108 


350 


o 


MeO 


O 


3-(2-Me-PhO)-2-N02-Ph 


131-133 


351 


o 


MeO 


O 


5-N02-6-Ph0-pyridin-2-yl 


127-130 
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KJ 


MeO 


O 


3-(2-Me-PhO)-Ph 


oil* 


353 


o 


MeO 


o 


3-c-Pr- 1 ,2,4-thiadiazol-5-yI 




354 


o 


MeO 


o 


3-c-pentyl-l,2,4-thiadiazol-5-yl 






Kj 




CH2 


3-(4-Cl-Pn)- 1 /y-pyrazoi- 1 -yl 






r\ 


ivievj 


o 


4-(4-Ci-Pn)- 1 ,2,5-thiadiazol-3- 

yl 




f 


c\ 


MeO 


0CH2 


2-Ci-5-tnia2olyl 




358 


o 


MeO 


0 


6-(4-CF3-Ph)-2-pyrazinyl 


145-148 


Ex. lo 












359 


o 


MeO 


CH20 


5-CF3-2-pyridinyl 


128-130 


^ ^ ^ 

360 


o 


MeO 


CH20-N=C(CH3) 


3-[/-BuOC(ssO)]-Ph 


gum* 


361 


o 


MeO 


0 


6-(3,5-diCF3.Ph)-2-pyrazinyl 


173-174 


362 


o 


MeO 


0 


6-(2,4-diCl-Ph)-4-pyriinidinyl 


170-175 


363 


o 


CI 


0 


3.(3-CF30-Ph)-l,2,4- 
thiadiazol-5-yl 


* 


364 


o 


CI 


0 


3K3.4-diCl-Ph)- 1,2,4- 
thiadiazoI-5-yl 


* 


365 


o 


CI 


0 


3-(3,5.diCl-Ph)-l,2,4- 
thiadiazol-5-y] 


149-150 


366 


o 


CI 


0 


3-(4-Br-Ph)-1.2,4-thiadiazoI-5- 


158-159 




\J 


u 


0 


3-(4-CF3-Ph)- 1 ,2,4-thiadiazol- 
>-yi 






C\ 
\J 






3-(4-/-Jiu-Fn)- 1 ,2,4*tniaaiazol- 
5-yl 






KJ 




CI 


3-r-DU-i ,2,4-tniaaiazol-5*yi 




37U 


o 


MeO 


0 


6-PhO-2-pyndinyl 


oil* 


J /I 


u 


MeO 


0 


3-(4-Me-PhO)-2-N02-Ph 


150-152 


3 12. 


U 


MeO 


0 


3-(2-C02Me-6-N02-PhO)-Ph 


oil* 


373 


0 


MeO 


CH20-N=C(SCH3) 


3,5-diCF3-Ph 


solid* 


374 


o 


MeO 


CH20-N=C(CH3) 


4-Me3 Si-benzyl 


oil* 


375 


o 


CI 


CH20-N=C(CH3) 


4-Me3Si-benzyl 


oil* 


376 


o 


MeO 


0 


3-(3-CN-2-pyridinyl-0)-Ph 


132-134 


377 


0 


MeO 


0 


6-Cl-3-N02-2-pyridinyl 


146-151 


378 


o 


MeO 


0 


3-(3,5-diCF3.Ph)-Ph 


52-57 


379 


o 


MeO 


CH20-N=C(CH3) 


4-(C02-/2-Bu)-2-pyridinyl 


106-108 
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\J 


JVlcL/ 


CH20-N=C(CH3) 


JO I 


r\ 
\J 




O 
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yj 


CI 
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384 
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MeO 


o 


385 


0 


MeO 


0 


386 


o 




\J 


387 


o 




r\ 
\J 


388 


o 




r\ 
\j 


389 
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MeO 


o 


391 


o 


MeO 


CH2 


392 


o 


MeO 


o 


393 


0 


MeO 


o 


394 


o 


CI 


o 


395 








396 


0 


MeO 


o 


397 


o 


MeO 


n 




\J 


vn&\J 


CH2S 


399 


o 


MeO 


OCH2 


400 


o 


MeO 


CH20.N=C(OCH3) 


401 


o 


MeO 






C\ 
\J 


Me\j 


CH2S 


403 


o 


MeO 


0 


404 


o 


MeO 


0 


405 


0 


MeO 


OCH2 


406 


o 


MeO 


OCH2 


407 


0 


MeO 


0 


408 


0 


MeO 


0 



^^PCT/US96/1 0326 

135 



4- (C02-|.Bu)-2-pyridinyI 147- 149 

5- (3-Br*Ph)- 1 3,4-thiadiazoI-2- oiP 

yi 

3-(6-Cl-5-N02-4-pyrimidinyl- 70-74 
0)-Ph 

2-naphthalenyl 1 47-150 

2- naphthalenyl oil* 

3- I-Ph 126-128 
3.(4-Me-Ph-0)-Ph oil* 
3-{2-C02Me-Ph.O)-Ph oil* 
3-(2.6-diCN-Ph-0)-Ph 65-68 

3- (3-Me-Ph-0)-Ph oil* 

4- (3-Cl-Ph)- 1 .2,5-thiadiazol-3- * 

yi 

3.(3-Ci-Ph)- li/-pyrazol- 1-yl * 

6-Cl-2-benzothiazolyl solid* 



5-MeS02-l ,3»4-oxadiazol-2-yl * 

5-MeS02-l ,3,4-oxadia2ol-2-yl * 

3-(4-CF30-Ph)- 1.2,4- * 
thiadiazol-5-yI 

5-(2-Br.Ph)- 1 ,3,4-thiadiazol-2- * 

yi 

5-(2.Cl.Ph)- 1 ,3,4-thiadia2ol-2- * 

yi 



5-Ph-2-benzoxa2olyl 55 

5,7-diCI-2-benzoxa2olyl 1 73- 1 75 

3-Br-5-I.Ph oil* 

3- F-5-CF3.Ph oil* 
5-Cl-2-ben20thiazolyI solid* 

4- Cl-2-ben20thiazolyl 1 78- 1 8 1 

4- {3-CF3.Ph)-2-pyriinidinyl 50 

5- {3-CF3-Ph)-l ,2.4-oxadiazol- 148- 1 50 
3-yI 

2- (4-Cl-Ph)-4-thia2o!yl * 

6- CI -2-pyridi ny 1 1 6 1 - 1 63 

3- (4-CF3-Ph)-Ph 149-152 
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/-V 

o 




r\ 
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Meu 


O 
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MeO 


o 


413 
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• 

MeO 


o 


>i 1 ill 
414 
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MeO 


o 


Ate 

415 


o 


MeO 


o 


416 
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MeO 


o 


417 


o 


MeO 


o 


4l5 


o 


MeO 


o 


419 
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MeO 
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420 
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MeO 
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4Z! 
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MeO 


o 


422 
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MeO 


o 


423 
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MeO 


o 


424 
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MeO 


o 


425 


o 


MeO 


o 






IVlQxJ 


o 




o 


CI 


o 


428 


o 






429 


o 


MeO 


o 


430 


o 


MeO 


CH20 


^fD 1 


u 


MeO 


0 


432 


o 


MeO 


0CH2 


433 


0 


MeO 


CH=N-N(CH3) 


434 


o 


MeO 


CH=N-N(CH3) 


435 


o 


CI 


CH2S 


436 


o 


MeO 


CH2S 
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6-(3,5-diCF3-Ph)-2-pyridiny 1 1 76- 1 78 

5-{2-F.Ph)- 1 .3,4-thiadiazol-2-y I oil* 

5-(4.Br-Ph)- l,3,4-thiadiazoI-2- solid* 

yi 

5-(4.r-Bu-Ph)- 1 ,3,4-thiadia20l- solid* 
2.yl 

5-Br-4.(3.4-diF-Ph)-2-thiazolyl 155-157 

3-(3,5-diC].Ph)-Ph 145-147 

3-(4.F-PhO)-Ph oil* 

3-(4-F-PhO)-2-N02-Ph 105-108 

6.(2-Me-Ph0)-2-pyridinyl oil* 

3-(2-F-PhO)-Ph oil* 

3-(4-N02-2-CF3-PhO)-Ph oil* 

3-(2-MeO-PhO)-Ph oil* 

3-(2-MeO-PhO).2-N02-Ph oil* 

3-(3-N02-2.thienyl.O>Ph oil* 

3-(2-CF3-PhO).Ph oil* 

3-(2,6-diMe-PhO)-Ph oil* 

5-(3,5-diCl.Ph)-U.4. * 
thiadiazol-2-yl 

2-Cl-4-pyriinidinyl 156-158 

3.(4.CF30-Ph)-1,2,4- * 
thiadiazoI-5-yI 

5.(3-a-Ph)- 1 3,4-thiadiazol-2- * 

yi 

2-(3.5-diCF3-Ph).4-pyrinudinyI 107-1 13 



3-Ph-Ph gum* 

5-Cl-2-pyrimidinyI 1 7 1 - 1 73 

5- Ph-2-oxazoIy 1 1 50- 152 

3- CF3-2-pyridinyl 185-187 

4- CF3.2-pyridinyl 1 69- 1 7 1 
4,5.dihydro-3-Ph- 1 .2.4-tria2in- 79-95 

6- yl 

3-(3.5-diCl.Ph)-4,5.dihydro- 1 74- 1 79 

l,2,4-tria2in-6-yl * 
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437 


o 




CH2S 


4.5-dihydro-3-(3-CF3-Ph)- 


63-72 










l,2,4-triazin-6-yl 




t JO 


r\ 
\J 


iweu 


0 


6-(4-CF3-Ph)-2-pyridinyI 


75-85 


439 


r\ 
\j 




U 


3-(3-CF3.Ph)-Ph 


43-45 




r\ 
\j 




0 


3-(4-.CN-Ph)-Ph 


170-171 


AA 1 


KJ 


MeO 


CH20-N=C(CH3) 


4-Br-2-pyridinyl 


96-99 




/-V 

o 


MeO 


CH20-N=C(OCH3) 


3-CHCl2-Ph 


oil* 


44J 


o 


MeO 


0 


4-(3,5-diCF3.ph)-2-pyrimidinyl 


157-159 


AAA 


\J 


\A^r\ 


CH2O 


2-Me-5-/-Pr-Ph 


84-86 










5-Br-2-thiazolyl 


153-156 


446 


o 






5-(3-CF3-Ph)-2-thia2olyl 


124-127 


447 


r\ 


VflGKJ 


0 


3-(2-Br-PhO>Ph 


oil* 


448 


o 


MeO 




3-{2-Et-PhO)-Ph 


oil* 


44Q 


\J 




0 


3-Br- 1 ,2,4-thiadia2ol-5-yl 




450 


o 


MeO 


urt2U 


2-Cl-5-CF3-Ph 


143-149 


4S1 
*#J 1 


KJ 


MeO 


0 


5-(3-CF3-Ph)-2-pyrinudinyl 


145-147 


452 


o 


MeO 




3-{3-thienyI)-l ,2,4-thiadiazol-5- 


solid* 
















r\ 
VJ 


MeU 


0 


3-(2-thienyl)-l ,2.4-thiadiazol-5- 


solid* 










yi 




434 


o 


MeO 


0 


5-(2,4-diCl-Ph)- 1.3.4- 


* 










thiadiazoI-2-yl 




455 


o 


MeO 


0 


5-(3,5-diCF3-Ph)- 1,3.4- 












thiadiazol-2-y] 




456 


0 


MeO 


0 


6-(4-CN-Ph)-4-pyriinidinyl 


149-151 


457 


o 


MeO 


0 


6-(3-CF3-Ph)-2-pyrazinyI 


118-121 


458 


0 


MeO 


0 


6-(4-CN-Ph)-2-pyrazinyl 


195-199 



Ex. 17 

459 

460 

461 

462 

Ex, 12 

463 



O 
O 
O 
O 



MeO 
MeO 
MeO 
MeO 

MeO 



CH20-N=C(CH3) 

O 

O 

CH2S 



6-(3-Cl-4-F-Ph)-2-pyrazinyl 

4- (CsCH)-2-pyridinyl 

5- Br-2-pyrimidinyi 
3-(5.Br-2-thienyl)- 1 .2.4- 
thiadiazoI-5-yl 

3-(3-Cl-Ph)-4,5-dihydro-5-Me- 
1 ,2,4-triazin-6-yl 



147-149 

99-102 

172-174 



65-78 
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464 


O 


CI 


CHoS 


^-(3-CJ-Pn)-4,5-dihydro-5-M€ 










l,2,4-tria2in-6-yl 


465 


O 


CI 


CHoS 


3-(3,5-diCI-Ph)-l ,2,4- 










tniadiazoI-5*yl 


466 


O 


MeO 


o 


5.(4-CF3-Ph)- 1 ,3,4-thiadiazol 










2-yl 


467 


O 


MeO 


n 


5-Br-4-(3-CF3-Ph)-2-thiazoJyl 


Ex. 19 








468 


O 


MeO 


n 


7-MeO-2-naphthaIenyl 


469 


O 


MeO 


r\ 


3-(2-CN-3-F-PhO)-Ph 


470 


O 


MeO 


o 


3-(2-CN-6-F-PhO)-Ph 


471 


O 


MeO 


0 




472 


O 


MeO 


n 


3-(2,5-diF-PhO)-Ph 


473 


O 


MeO 


o 


3-(2.5-diMe-PhO)-Ph 


474 


O 


MeO 


o 


3-(2,5KliCl-3-thieny I). 1 ,2,4. 


Ex, 13 








thiadiazol-5-y] 


475 


O 


MeO 


O 


^-(4-1-Fh)- 1 ,2,4- thiadia20l-5-y 1 


476 


O 


MeO 


o 


3-(6-a-3-pyndinyl). 1 .2,4- 












477 


O 


MeO 


o 


3-(3-I-Ph)- 1 ,2,4-thiadia20l-5"yl 


478 


O 


MeO 


o 


4-(3-CF3-Ph)-2-thiazolyl 


Ex.20 








479 


o 


MeO 


CHoO-N=CrCHo^ 


^.4-ainydro-4.4-diMe-2//-l - 


480 








benzotn]op3rran-6-y] 


o 


MeO 


^"2 ^^v.^"3^ 


3,4-dihydro-2//-l- 


481 








benzothiopyran-7-yl 


o 


CI 


CH20-N=C(CHa) 


j,*i-amyaro-^,4-aiMe-2rr-l - 


482 








benzotniopyran-6-yl 


0 


CI 




3,4.dihydro-2i/-l- 


483 








ben2othiopyran-7-yI 


o 


MeO 


CH20-N=C(CH3) 


3-(CF3CH20)-Ph 


484 


o 


MeO 


CH20-N=C(NH2) 


3.5-diCF3-Ph 


485 


o 


MeO 


O 


3-(4,5-diCl-2-thienyl)- 1 ,2,4- 










thiadiazol-5-yI 


486 


0 


MeO 


CH2S 


3-(3,5-diCI-Ph)- 1,2.4. 



108-111 



oil* 
oil* 

oa* 

oil* 
oil* 
oil* 

144-147 

167-168 
169-170 

171-172 
116-118 

oil* 

oil* 
oil* 
oil* 

gum* 

177-178 
solid* 

193-195 



thiadiazol-5-yl 
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487 


0 


MeO 


CHnS 


-5-^ J-Cr^-Fn)- 1 ,2,4-tniaaiazoJ- 


139-140 










5-yl 




488 


O 


MeO 


o 


^-(j.4,D-tnCi-2-tnienyl)-l,2,4- 


175-177 










tniadiazoj-5-yl 




489 


o 


MeO 


o 


3-(5-d-2-tmeny 1 )- 1 ,2,4- 


130-131 










thiadiazol-5-yl 




490 


o 


MeO 




3-[3-(PnCsC)-Ph J - 1 ,2,4- 












thiadiazoI-5-yI 




491 


0 


MeO 


o 


j-l J-(Me3biCsC)-Pnj- 1 ,2,4- 


133-134 










thiadia2oI-5-yl 




492 


o 


MeO 


o 


3-[3-(EtOCsC)-Ph]-l ,2,4- 


solid* 










tiuaaiazol-5-yi 






r\ 
\j 


ivie\j 


/-\ 

u 


3-[3-(4-F-PhC=C)-Ph]- 1 ,2,4- 


solid* 










uiiaaiazol-5-yl 






r% 
\j 


jvievj 


u 


3-[3-(2-pyridinyI-C=C).Phl- 


solid* 










1 ,2,4-thiadiazol-5-yl 










r\ 


3- [3-(tetrahy dropyran-2-yl- 


solid* 










OCH2-CsC)-Ph]- 1 ,2,4. 












thiadiazol-5-yl 




496 


o 




o 


3-l3-(/-Bu-CsC>Ph3- 1 ,2,4- 


130-131 










thiadiazol-5-yl 




497 


o 




n 


3-(3-CHO-Ph)- 1,2,4-thiadiazol- 












5-yl 




498 


o 






3-(2,5-diCl-PhO)-Ph 


110-112 




\j 




u 


3-(3,5-diCl-PhO)-Ph 


oil* 










3-(4-CF3-Ph)- 1 ,2,4-thiadia2ol- 


107-111 










5-yl 








Meu 


CH20 


3--(3,5-diCF3-Ph)-l ,2,4. 


132-136 










thiadiazol-5-yl 




502 


O 


MeO 


CH20 


2-(3-Cl-4.MeO-Ph)-5-Me-4- 


172-175 










thiazolyl 




503 


O 


MeO 


0 


3-(3-CF3-PhO)-Ph 


oil* 


504 


O 


MeO 


0 


3-(3-F-PhO)-Ph 


oil* 


505 


O 


MeO 


0 


3-(2,3-diF-PhO)-Ph 


oil* 


506 


O 


MeO 


0 


3-{2,4-diF-PhO)-Ph 


oil* 
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n 
\j 




Ex 7 






508 


0 


MeO 




r\ 


wlsxJ 


510 


O 


MeO 


511 


o 


MeO 


512 


o 


MeO 


513 


o 


MeO 


514 


o 


MeO 


515 


o 


MeO 



Ex, 21 

516 
517 

518 

519 
520 
Ex. 11 
521 



522 



523 



O 
O 



O 
O 



MeO 
MeO 



O MeO 



MeO 
MeO 

CI 



O CI 



O MeO 



O 

O 
O 
O 

CH20-N=C(CH3) 
CH2S 

O 
O 

O 
O 



O 
O 



A 

(CH2)3 
O 

A 

-CH2N N- 

o 



A 



3-(3-HCsC-Ph)- 1 ,2,4- 
thiadiazoI-5-yl 

3-(6.CF3CH20-3-pyridinyl)- 

1 ,2,4-thiadiazol-5-yl 

6-(4-Cl-Ph)-2-pyra2inyl 

6-(4-F-Ph)-2-pyrazinyl 

6-Ph-2-pyra2inyl 

3-Et-.Ph 

3-(3,5-diCF3.Ph)- 1,2.4- 

thiadia2ol-5-yl 

6-(4-Cl-Ph)-4-pyrimidinyI 

5- Me-4-(3-CF3-Ph)-2.thiazolyl 

6- (4.C02Et-Ph)-2-pyrazinyl 
3-(5-Br-3-pyridinyl)-l ,2,4- 
thiadiazol-5-yl 

3- (2,6.diCl-4-pyridinyl).l,2.4- 
thiadiazoi-5-yl 

4- Cl-5-CN-2.thiazoIyl 
3-(2-f uranyl). 1 ,2.4.thiadiazoI- 

5- yl 

2-thiazolyI 



3-CF3.Ph 



2-thiazolyl 



177-178 
solid* 

156- 158 
151-153 
135-136 
81-85 

157- 159 

115-120 
oil* 

119-127 
188-189 

148-149 

119-122 
107-108 

95-100 



125-130 



166-170 



-CH2N N- 
(063 
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524 



527 
Ex. 8 
528 
Ex.9 
529 
530 
Ex. 5 
531 

532 

533 

534 

535 

536 

537 



O MeO 



525 O MeO 

526 O MeO 



O MeO 

O MeO 

O MeO 

O MeO 

O MeO 

O MeO 

O MeO 

O MeO 

O MeO 

O MeO 

O MeO 



538 O MeO 
Ex. 10 

539 O MeO 

540 O MeO 

541 O MeO 



O 

A 



(CH2)2 



CH2O 
O 

O 



O 
O 



o 



o 



o 



o 



o 



o 



o 



o 



3-CF3-Ph 



130-135 



189-191 
solid* 



123-125 



1 ,6-diBr-2-naphthalenyl 
3.(5-Br.2-furanyl)-l ,2.4- 
thiad!a2ol-5-yl 

3.[3-PhC(=0)aPh]. 1 ,2,4- * 
thiadiazol-5-yI 

3-(3-HO-Ph)- 1 .2.4-thiadiazol-5- solid* 

yi 

6-Ph-4-pyriinidinyl 
3-{r-Bu-CsC)- 1 ,2.4-thiadia2ol- 
5.yl 

3-(3-Et3SiO-Ph)-l,2,4- 
thiadia2ol-5-yl 

3-[3-(f-BuMe2SiO)-Ph]-l,2,4- 
thiadiazol-5-yI 

3-[3-Cl3CCH20C(=0)0-Ph]- 
l,2.4-thiadiazol-5-yl 

3-[3-MeCHC10C(=0)0-Ph]- 
l,2,4-thiadia2ol-5-yl 

3.[3-[CH2=CH0C(=0)0]-Ph]- 
l,2.4-thiadia2ol-5-yl 

3.[3.[r-BuC(=:0)0]-Ph]-l,2.4- 
thiadiazol-5-yI 

3-[3-[Me3Si(CH2)20CH20]- 
Ph]-1 ,2,4-thiadia2ol-5-yl 
3-[3-CF3S(0)20-Ph]-l ,2,4- 
thiadiazol-5-yl 
3-(2,5-diBr-3-thienyl)- 1,2,4- 
thiadiazol-5-yl 
3-(3-Cl-ben2yl)- 1,2,4. 
thiadiazol-5-yl 
3-(4-Cl-benzyl)- 1,2,4- 
thiadia2ol-5.yI 



solid' 



solid* 



solid* 



solid' 
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O 


MeO 


O 


543 


O 


MeO 


CH2S 


544 
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MeO 


CH2S 


545 
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MeO 


CH2S 


546 
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MeO 


CH2S 


547 


O 


MeO 


0 


548 


O 


MeO 


0 


549 


o 




0 




o 


MeO 


0 


551 


0 


MeO 


CH^S 


552 


o 


MeO 


CH20-N=C{CH3) 


553 


o 


MeO 


CH2O 


554 


o 


MeO 


0 








0 


556 






0 




o 


MeO 


0 




o 


MeO 


0 


559 


o 


Men 


0 


560 


* 


ivie(j 


CH2O 


561 


O 


MeO 


0 


562 


o 


MeO 


0 


563 


o 


MeO 


0 


564 


o 


MeO 


0 


565^ 


o 


MeO 


CH20-N=C(CH3) 


566 


o 


MeO 


CH20-N=C(OCH3) 



142 

6-(4-F-Ph)-4-pyrimidinyI 65-70 
3-(3.5-diCI-Ph).5-Me- 1 ,2,4- 1 96- 198 
tria2in-6-yl 

4,5.dihy dro-5-Me-3-Ph- 1 .2.4- 66-68 
triazin-6-yI 

5-Me-3-Ph. 1 ,2.4-triazin-6-yl 1 68- 1 7 1 
5-Me-3-(3-CF3-Ph). 1 ,2.4- 64-66 
triazin-6-yI 

3-(3-Me3SiO-Ph)- 1 ,2,4- * 
thiadiazoI-5-yl 

3-[3-(CH2=CHCH20)-Ph]- * 
1 .2.4-thiadiazol-5-yI 

3-[3-(CH2=CBrCH20)-Ph]- * 
1 .2,4-thiadiazol-5-yl 

5.Br.4-(3,5-diCl-Ph)-2. 153-155 
thiazolyl 

3-(3-Cl-Ph)-5-Me- 1 ,2,4-tria2in. 117-119 



6-yl 

^Bu 95.98 

CF3CH2 oU* 

4-(3,5-diCl-Ph).2-thia2olyl solid* 

4- (3,5-diCl.Ph)-5-Me-2- 60 
thiazolyl 

3-[3-(CH2=CH)-Ph]-l,2,4- * 
thiadiazol-5-yl 

3-[4-(4-F-PhCsC)-Ph].l,2.4. 154-157 
thiadiazoI-5-y] 

5- CN-2.Ph-4-thia2oJy I 1 44- 1 47 
3-Et-7-CF3-2-quinoxaIinyl 138-14 1 
3-Et-7-CF3-2-quinoxalinyI 155-157 
6.(4-C02Et-Ph)-4-pyrimidinyl 1 47- 1 49 
5-Cl-4-(3-CF3-Ph)-2-thiazolyl gum* 
5-CN-4.Ei2N-2-thia2olyl solid* 

5-Et-4.{3-CF3-Ph)-2-thia2olyl gum* 

3- CF3-Ph 84.87 

4- CF3-2-pyridinyl solid* 
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567 


o 


MeO 




3-[4-{HCsC)-Ph]- 1 ,2,4- 
tniaaiazol-5-y] 




568 


O 


MeO 




3-[4-(Me3SiCsC)-Ph]- 1 .2.4- 
tniadiazol-5-yl 


* 


569 


0 


MeO 




3-1- 1 .2,4-thiadiazol.5.yl 


solid* 


Ex.4 












570 


o 


MeO 


CHo 0-N=CrCHo ^ 


*f-IVieo-rll 


oil* 


571 


0 


MeO 


CH2S-C(SCH3)=N 


3-CF3-Ph 


oil* 


572 


o 


MeO 


0 


^-1. j-(lir2U=CH)-PhJ- 1,2.4- 
iniauiazol-3-yj 


* 


573 


o 


MeO 


0 


3-[3.5.bis- 

[Me3Si(CH2)20CH20]-Ph]- 
1 ,2,4-thiadia20l-5-yl 


* 


574 


n 




direct bona 


3-(3-CF3-Ph)-1.2.4.oxadia2oI- 
5.yl 


114-115 


575 


o 


MeO 


turcci uoiiu 


5-/-Bu-l,3-ben2odioxol-2-yl 


oil* 


576 


o 


MeO 


CH20 


l-(2.4-diCl.Ph)-3-Me-l//. 
pyrazol-4-yl 


glass* 


577 


o 


MeO 


0 


3-[3,5-bis-[CF3CH20]-Ph]. 
1 ,2,4-thiad]azol-5-yl 


Ha 


578 


o 


MeO 


CH20 


8-Br-3-Me-6-CF3-2. 
qumoxahnyl 


180-184 


579 


o 


MeO 


0 


6-JBr-3-Me-6-CF3 
qumoxalmyl 


157-159 


580 


o 


MeO 




4-Br-Ph 


oil* 


581 


o 


MeO 




3,5-diCl-Ph 


oil* 


582 


o 


CI 


^"2 


3-(3 ,5-diCF3-Ph)- 1 ,2,4- 
oxadiazol-5-y] 


94-103 


645 


o 


MeNH 


^*i2^*'^^^^"3'' 


3-Me3Si-Ph 


gum* 


646 


o 


MeNH 


i-ri2'-''^— *^v.^**3} 


3,5-diCF3-Ph 


140-143 


647 


s 


CF3 


CH20N=C(CH3) 


3-CF3.Ph 


128-131 


648 


o 


CF3 


CH2O 


2.5-diCH3-Ph 


162-165 


649 


o 


H 


CH20N=C(CH3) 


3,5-diCl-Ph 


gum* 


650 


o 


MeNH 


CH20N=C(CH3) 


3,5-bis(Me3Si)-Ph 


gum* 


651 


o 


Et 


CH20N=C(CH3) 


3-CF3-Ph 


102-106 


652 


o 


Me2N 


CH20N=C(CH3) 


3-Me3Si-Ph 


oil* 
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653 


O 


Me 


654 


O 


H 


655 


o 


El 



.* 



CH20N=C(CH3) S-CFj-Ph oil 

direct bond CH3 solid 

direct bond CH3 oil 

a Compound contains 15% by weight of 4-[2-(bromomeihyl)phenyl]-5- 

(difluoromethoxy)-2.4-dihydro- 1 -methyl-3//. 1 ,2,4,-tria2oI-3-one. 
^ Compound isolated in a 1 : 1 ratio of Z and £ isomers, 
c Compound isolated in a 2: 1 ratio of Z and £ isomers. 
^ Compound isolated in a 2:3 ratio of Z and E isomers. 
® Compound isolated as the Z isomer. 
^ Compound isolated as the E isomer. 
S Compound isolated in a 1:2 ratio of geometric isomers. 
^ Compound isolated as the Z isomer. 
*See Index Table M for NMR data. 




Cmod No. 


w 


2C 




Z 


m.D. rc) 


222 


0 


MeO 


CH20N=C(Me) 


3-Me3Si-Ph 


oil/gum* 


223 


0 


MeO 


CH2O 


2,5-diMe-Ph 


151-153 


224 


0 


MeO 


direct bond 


CH2Br 


117-118 


225 


0 


MeO 


CH20N=C(Me) 


3-CF3-Ph 


91-93 


226^ 


0 


MeO 


CH=C(C1)C(=0)0 


r-Bu 


105-115 


227b 


0 


MeO 


CH=C(C1)C(=0)0 


/-Bu 


104 


228 


0 


MeO 


CH20N=C(Me) 


4-CF3-2-pyridinyl 


101-103.5 


583 


0 


MeO 


direct bond 


3-{3-CF3-Ph)- 1 ,2,4^xadiazoN5-yl 


158 


584 


0 


MeO 


CH20-N=C(CH3) 


3.4-diCI-Ph 


132-134 


585 


0 


MeO 


CH20-N=:C(NH2) 


3-CF3.Ph 


123-124 


586 


0 


MeO 


CH20.N=C(CH3) 


3,5-diBr-Ph 


150.5-151 


587 


0 


MeO 


CH20-N=C(CH3) 


3.5-diCI-Ph 


159-160 
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145 



588 0 


MeO 


CH20.N=C(CH3) 


2-naphtha]enyI 


124-125 


589C 0 


MeO 


CH20-N=C(CH2CH3) 


3-CF3-Ph 


oil* 


590 0 


MeO 


CH2O 


3-(4-Cl-Ph)- 1 ,2,4-thiadiazol-5.yl 


184-185 


591 0 


MeO 


CH2O 


3-(3,5-dia.Ph)- 1 .2,4-thiadia2oI.5.y I 


185-186 


592 0 


MeO 


CH2O 


3.(4-CF3.Ph)- 1 .2.4.thiadiazol-5-yl 


138-139 



♦See Index Table M for NMR data. 



a Compound isolated in a 7:3 ratio of Z and £ isomers, respectively. 
^ Compound isolated in a 5: 1 ratio of Z and £ isomers, respectively. 
tHZompound contains 28% by weight of 2,4-dihydro-5-metiioxy-2-metiiyl-4-[5-methyI-2- 

[[[[ 1 -[3Ktrifluoromethyl)phenyl]ethyUdene]aniino]oxy]methyl]-3-thienyl]-3//- 1 ,2,4- 

triazoI-3-one which is also a compound of tiiis invention. 



INDEX TART F F 




N— N 

\ 
CH3 







X 


Y 


z 


m.D. rc^ 


229 . 


0 


MeO 


direct bond 


CH2Br 


132-133 


230 


0 


MeO 


CH20N=C(Me) 


3.4-diCl-Ph 


143-144 


231 


0 


MeO 


CH20N=C(Me) 


3.Me3Si-Ph 


oil* 


232 


0 


MeO 


CH20N=:C(Me) 


4-CF3-2-pyridinyl 


123-125 


233 


0 


MeO 


CH20N=C(Me) 


3-CF3-Ph 


87-89 



*See Index Table M for NMR data. 
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N— N 



\ 



CH3 



C^mod No 


w 


V 


V 


2 


m.p. rc^ 


234 


n 




oirect Do&u 


Me 


99-101 




r\ 

\J 


NlCxJ 


uirect bond 


Me 


123-125 


236 




MeO 


CH20N=C(Me) 


3-CF3.ph 


oil* 


593 




MeO 


CH20-N=C(CH3) 


4-CF3-pyridin-2-yl 


106-107 


594 


0 


MeO 


CH20-N=C(CH3) 


3.4-diCl.Ph 


102-104 


595 




MeO 


CH20.N=<:(CH3) 


3-Me3Si.Ph 


135-137 


596 




MeO 


CH20.N=C(CH3) 


3,5^CI-Ph 


135-137 


597 


0 


MeO 


CH20-N=C(CH3) 


3.5-diBr-Ph 


145-147 


598 




MeO 


CH20-N=C(NH2) 


3-CF3.Ph 


147-148 


599 


0 


MeO 


CH2S 


5-CF3-4/M,2,4-triazol-3-yI 


178-179 


600 




MeO 


direct bond 


3-(3-CF3-Ph)-l,2,4-oxadia2ol-5-yl 


165-166 


601 




MeO 


CH2 


3-CF3- 1/f-pyrazol- l-yl 


99-100 


602 


0 


MeO 


CH2O 


2-C1.5.CF3-Ph 


106-108 


603 


0 


MeO 


CH2O 


2,5-diCH3-Ph 


91-93 


604 


0 


MeO 


CH20.N=C(CH3) 


2-naphthalenyl 


semisolid* 


605 


0 


MeO 


0 


3-PhO.Ph 


113-114 


606 


0 


CI 


0 


3-PhO-Ph 


72-75 


*See Index 


Table M for NMR data. 
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INDEX TARI R n 




N— N 
\ 
CH3 



CmDd No. X 


Y 


Z 


m.D. rC) 


607 


MeO 


direct bond 


3-(3.CF3-Ph)- 1 .2.4-oxadiazol.5-yl 


149-150 


608 


MeO 


direct bond 


CH2Br 


147-149 


609 


MeO 


CH20-N=C(CH3) 


2»naphtbaienyl 


134-136 


610 


MeO 


CH20-N=C(CH3) 


3,4-diCl.Ph 


118-119 


611 


MeO 


CH20-N=C(CH3) 


4-CF3-pyridin-2-yl 


125-127 


612 


MeO 


CH20-N=C(CH3) 


3,5-diCl-Ph 


148.5-150.5 


613 


MeO 


CH20-N=C(CH3) 


3-.Me3Si.Ph 


oil* 


614 


MeO 


CH20-N=C(NH2) 


3-CF3.ph 


semisolid* 


615 


MeO 


CH20-N=C(CH3) 


3-CF3.Ph 


81-83 


616 


MeO 


CH20-N=C(CH3) 


3,5-diBr.Ph 


126.5-127.5 


*See 


Index Table M for NMR data. 







INDEX TART .KH 




N — N 

\ 

CH3 



SmgdEo. X Y z ni.D. rc^ 

617 CI O Me 142-143 

618 MeO O 3.(4-CF3-Ph)-1.2,4.thiadiazol-5-yl 216-217 

619 MeO O 3-(3,5-diCI-Ph)-l,2,4-thiadia2oI-5-yl 222-223 
621 MeO O 3-(4-Cl-Ph)-U2,4-thiadiazol-5.yl 226-227 
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621 



MeO 



O 



148 



Me 



180-181 




N— N 



CH3 



Cmpd No. X 
622 MeO 



CH20-N=C(CH3) 



3-CF3-Ph 



INDEX TART P. T 



X 




N— N 



\ 



Me 



wherein is H or R^O 



m.p. rc) 

153-155 



Cmp d No. 

623 

624 

625 

626 

627 
628 
629 
630 
631 
632 
633 



2c 

Cl 
CI 
Cl 

MeO 
MeO 
MeO 
MeO 
MeO 
MeO 
MeO 
MeO 



Rf 
H 

5- Me 

6- CI 
5.Me 

7- MeO 

6- Br 
5-Me 
5-Me 
5-Me 
7.MeO 

7- a 



RlOa 
H 

7-Me 
H 

7-Me 
H 

7.Me 
H 

6- Me 

7- Me 
H 

H 



Y_ 
CH2O 
CH2O 
CH2O 
CH2O 
CH2O 
CH2O 
CH2O 
CH2O 
O 
O 

CH2O 



in.p. CO 
159-162 

204- 209 
175-181 
187-197 
207-210 

205- 209 
205-208 
210-214 
210-216 
191-192 
225-229 
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634 


MeO 


6-Me 


7-Me 




218-219 


635 


MeO 


5-Me 


H 


o 


195-199 


636 


MeO 


6.Br 


7-Me 


o 


187-189 


637 


MeO 


7-F 


H 


o 


221-226 


638 


MeO 


7-F 


H 


CH20 


181-184 


639 


MeO 


H 


H 


0 


230-233 


640 


MeO 


H 


H 


CH20 


190-195 



INDEX TART P K 
O 




\ wherein is H or R^^ 

Me 



Cmpd No. 


X 


Rl3 


r9 


641 


MeO 


n-Bu 


6-1 


642 


MeO 


/i-Pr 


6-Br 


643 


MeO 


Me 


6-1 


644 


MeO 


n-Bu 


6-1 



R^Oa 


Y 


m.p. CO 


8-1 


CH2O 


166-169 


8-Br 


CH2O 


160-163 


H 


CH2O 


200-204 


8-1 


0 


165-167 



Cmpd No. X 

656 MeO 

657 MeO 



r3 



5.CI 
5.CI 



INDEX TART F T 
R4a4 

N — wherein R^ is H or R"^ 
CH3 



El? X 

H O 
H O 



3-(3.CF30-Ph)- 1 ,2,4-thiadiazol-5-yl 
3-(3.4.diCl-Ph)- 1 ,2,4.thiadia2ol-5-yl 



154-155 
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658 


MeO 


5-Cl 


H 


0 


659 


MeO 


5-Ci 


H 


0 


660 


MeO 


5-Cl 


H 


o 


661 


MeO 


5-Cl 


H 


n 


662 


MeO 


5-Cl 


H 


w 


663 


MeO 


5-Cl 






664 


MeO 


3-Cl 


H 


r\ 


665 


MeO 


3-Cl 


H 

XA 




666 


MeO 


3-Cl 


H 




667 


MeO 


3.C1 


H 


0 


668 


MeO 


3-Cl 


H 


0 


669 


MeO 


3-Cl 


H 


0 


670 


MeO 


3-a 


H 


0 


671 


MeO 


3-Cl 


H 

A A 


0 


672 


MeO 


6-CHo 


H 


0 


673 


MeO 


e-CH-a 


H 




674 


MeO 


6-CH'a 


H 

A A 


\y 


675 


MeO 




rr 

rl 




676 


MeO 


6-CH'a 


H 


0 


677 


MeO 


6-CH'a 


H 




678 


MeO 


6-CHa 


H 

AA 


n 


679 


MeO 


6-CHo 


H 


0 


680 


MeO 


6-CH3 


H 


0 


Ex. 22 










681 


MeO 




H 


0 


682 


MeO 


6-CH3 


H 


0 


683 


MeO 


6-CHo 


H 


0 


684 


MeO 


6-CH3 


H 


0 


685 


CI 


6-CHo 


XA 




686 


CI 


6.CH3 


H 


bond 


687 


MeO 


6-CH3 


H 


0 


688 


MeO 


6-CH3 


H 


0 


689 


MeO 


6-CH3 


H 


0 


690 


MeO 


4-CH30 


H 


0 


691 


MeO 


4-CH30 


H 


0 
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150 

3-(3,5-diCl-Ph)- l,2,4-thiadiazol-5-yl * 
3-(3,5-diCF3.Ph)-l,2,4-thiadiazoi-5-yl * 



3-(4-Br-Ph)- 1 ,2,4-thiadia20l-5-yl 1 66- 1 68 

3-(4.CF3-Ph)- 1 ,2,4-thiadia2oI-5-yl * 
3-(4-/-Bu-Ph)-l,2,4-thiadiazol.5-yl 159-160 
3-r-Bu- 1 ,2,4.thiadia2ol-5-yI * 
3-(4-Br-Ph)- 1 ,2,4-thiadiazol-5-yl * 
3-(3,4-diCI-Ph)-l,2.4-thiadia2ol-5-yl * 
3-(4-CF3 "P^)" ^ .2»4- thiadia20l-5-yl 1 20- 1 24 

3-(3-CF30-Ph)- 1 ,2.4.thiadia2oK5-yl * 
3-/-Bu-l,2.4-thiadiazol-5-yl * 
3-(3,5-dia-Ph)-1.2,4-thiadiazol-5-yl 130-135 
3-(3,5-dlCF3-Ph)- 1 ,2.4-thiadia2ol-5-yl * 

3.(4-r-Bu-Ph)-1.2,4.thiadiazoI-5-yl * 

3-(3,5-diCl-Ph)- 1 ,2.4-thiadiazol-5-yl 152-158 

3-(3,4-diCl-Ph). l,2,4-thiadiazol-5-yl 1 62-164 

3-(3-CF3-Ph)-1.2,4-thiadia2ol-5-yl 1 19-120 

3-(3,5-diF-Ph)-l,2,4-thiadiazol-5-yl 124-126 

3-(3-CH3.Ph)- 1 .2.4-thiadia2ol-5-yl 1 09-1 11 

3-(3-CF30-Ph)- 1 .2,4-thiadia2ol-5-yl 9 1 -93 

3-(4-CH3-Ph)- 1 .2,4-thiadiazol-5-yl 1 23- 1 25 

3.(4.CF3.Ph)- 1 ,2.4-thiadia2ol-5-yl 1 09- 1 1 1 

3-(3,5.diCF3-Ph)-1.2,4-thiadia2ol-5-yl 95-98 

3-(2-CH3.PhO)-Ph oil* 

3-PhO-Ph oil* 

3-(2-Cl-PhO)-Ph oil* 

3-(2-F-PhO)-Ph oil* 

3-(4-CF3-Ph)- 1 ,2,4-thiadiazol-5-yl 1 30- 1 32 

CH2^r 120-121 

6-(2-CH3-PhO)-4-pyrimidiny I 1 35- 1 36 

3-(4-F-PhO)-Ph oil* 

3-(2,6-diF-PhO)-Ph oil* 

3-{4-CF3-Ph)- 1 ,2,4-ihiadiazol-5-yl 110-112 

3-(3,5-diCF3-Ph>l,2.4-thiadia2ol-5-yl 107-1 10 
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692 


MeO 


S.CH3 


H 


0 


693 


MeO 


6-CH-; 


H 


0 


694 


MeO 


4-CH'aO 


H 


0 


695 


MeO 


4-CHaO 


H 


0 


696 


C! 


6^H'a 


H 


0 


697 


CI 


4-CHqO 


H 


0 


698 


MeO 


6-CHo 


H 


0 


699 


MeO 


6-CHq 


H 


0 


700 


MeO 


4-CH3O 


H 


0 


701 


MeO 


6-CH^ 


H 


0 


702 


MeO 


4-CH^ 


H 


CHo 


703 


MeO 


6-CH^ 


H 


0 


704 


MeO 


6-CHo 


H 


0 


705 


MeO 


4-CH^O 


H 


0 


706 


MeO 




H 


0 


707 


MeO 


6-CH1 


H 


0 


708 


MeO 


6-CH^ 


H 


0 


709 


MeO 


6-CH^ 


H 


0 


710 


CI 


6-CO^Me 

X# ^^^^ ^AVAw 


H 




711 


CI 


6-COoMe 


H 


bond 


712 


MeO 


4-CHaO 


H 




713 


MeO 




Xi 


n 


714 


MeO 


6-CH1 


H 


0 


715 


MeO 


6-CHa 


H 


0 


716 


MeO 


6-CHo 


H 


0 


717 

1 X 1 






n 


f\ 
\J 


718 


MeO 


6-CH3 


H 


0 


719 


MeO 


6-Et 


H 


0 


Ex. 23 










720 


MeO 


6-CH3S 


H 


0 


721 


MeO 


6-CH3S 


H 


0 


722 


MeO 


6-CH3S 


H 


0 



^^PCTAJS96/1 0326 

151 



3-(2.6-diCI-4-pyridinyI)-l .2,4- oil/solid* 
thiadiazol-5-yt 

3-(2,6-diCl-ben2yl)- 1 ,2,4-thiadiazol-5- 1 28-129 

yi 

3-(2.6-diCl-4-pyridinyl)-1.2,4- 150-156 
thiadiazol-5-yl 

3-(2.6-diCI-benzy 1)- 1 .2.4-ihiadia2ol-5- 113-119 

yi 

CH3 132-134 
CH3 144-146 

6-Cl-4-pyrimidinyl 108- 110 

3-f-Bu-l,2,4-thiadiazol-5-yl 146-147 

3-r-Bu- 1 ,2,4-thiadiazol-5-yl oil* 

6-(3,5-diCF3-Ph>4-pyrimidinyl 195-198 

3-CF3- 1 W-pyrazol- 1 -yl 368 ** 

6-(4-CF3.Ph)-4-pyriinidinyl 1 48- 150 

6-(4-CF3-Ph)-2-pyrazinyl 128-13 1 

3-(3 ,5-diCl-Ph)- 1 ,2,4-thiadiazol-5-yl 1 73- 1 76 

6-(3-CF3-Ph>2-pyrazinyl 1 1 8-120 

3-F-2-N02-Ph oil* 

6-(3.5-diCF3-Ph)-2-pyrazinyl 185-1 87 

6-Cl-2-pyra2inyl 1 22-124 

CH2Br 168-170 

CHBr2 129-131 

3-(3 .5-diF-Ph)- 1 ,2,4-thiadlazol-5-yl 1 49- 1 53 

6-(4-C02Et-Ph).4-pyriniidinyl 97-103 

6-(4-C02Et-Ph)-2-pyra2inyl 158-161 

6-(3-CF3-Ph)-4-pyriinidinyl 1 25- 1 27 

6-Ph-2-pyra2iny I 1 37- 1 39 

6-(4-Cl-Ph)-2-pyra2inyl 166-171 

6-(2-Br-PhO)-4-pyriinidinyl 1 27- 1 29 

3-(3.5-diCF3-Ph)-l .2,4-thiadiazol-5-yl 136-138 

3-(3,5-diCF3-Ph)-l ,2,4-thiadiazol-5-yl 154-156 

3-(3,5-diCl.Ph)- 1 ,2,4-thiadia2ol-5-y 1 204-208 

3-(3,5-diF-Ph)- 1 ,2.4-ihiadia2oI-5-yI 1 64- 1 66 
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723 


MeO 


6-Et 


H 


0 


3-(3,5-diCl.Ph). 1 ,2,4.thiadiazol-5-y 1 


139-142 


724 


MeO 


6-Et 


H 


0 


3-(3.5-diF-Ph)- 1 ,2,4-thiadiazol-5-yl 


115-119 


725 


MeO 


6-CHO 


H 


0 


3-(3,5-diF-Ph)-l.2 4-thiadiazoJ-5-vJ 




726 


MeO 


6-CH3 


H 


0 


3.(2-Br-PhO)-Ph 


Oil* 


727 


MeO 




H 


0 


3-{4-CH3-Ph> 1 ,2,4-thiadiazoI.5-yl 


43-55 


728 


MeO 


6-CH3S 


H 


0 


3-(4-CH3-Ph)- 1 ,2,4-thiadia2ol-5-.y 1 


138-140 


729 


MeO 


6-CHO 


H 


0 


3-(3,5-diCl-Ph). 1 .2,4-thiadiazol-5-y 1 


180-185 


730 


MeO 


6-CHO 


H 


0 


3-(3 ,5.diCF3-Ph)- 1 ,2.4-thiadiazol-5-yl 


144-146 


731 


MeO 


6-CHO 


H 


0 


3-(4-CH3-Ph)- 1 ,2.4-thiadia2ol-5-yI 


118-123 



*See Index Table M for NMR data. 

** Protonated parent molecular ion (m/e) measured by mass spectrometry using 

atmospheric pressure chemical ionization in the positive ion mode (APCI+). The ion 
shown corresponds to the M+H+ ion calculated from the integral values of the atomic 
weights of the most abundant isotope of each element present. 



Cmpd No. 



INDEX TABLE M 
NMR Data (CDCU solution unless mdicated otherwise)' 



3 
4 

5 

14 
17 
19 

20 

21 

23 

24 



87.51(dd,lH), 7.27(dt,lH), 7.17(m,2H), 6.97(dd.lH), 6.6(m.3H). 
3.92(s.3H). 3.74 (s.3H). 3.33 (s;3H). 

8 7.32(m.7H). 6.99(m^). 5.08(s;ZH). 3.84(s3H), 3.42(s.3H). 
6 7.25(m.4H), 3.98{s.3H). 3.45(s.3H), 2.30(s,3H). 
8 7.61(d,lH), 7J5(m.3H). 7.1 l(in.2H). 6.84(t.2H). 5.12(s.2H). 
3.96(s.3H). 3.415(s.3H). 2.24(s.3H). 

87.65(d,lH), 7.45(m,2H). 7.23(m.lH). 7.10(m.2H). 6.82(t.lH). 
6.78(d,lH). 5.08(s.2H). 4.29(in.2H), 3.41(s.3H), 2.24(s.3H), 1.31(t,3H). 
6 7.6-7.45(m.5H). 7.20(m.lH). 7.14(d.2H). 5.27(d.lH), 5.16(d,lH), 
3.46(s.3H). 2.34(s.3H), 2.16(s,3H). 

67.6(d.IH), 7.5(in.3H). 7.4(t.lH). 7.25(in,lH), 7.15(d,2H), 5.26(d.lH). 
5.20(d.lH). 3.48(s.3H). 2.41(s.3H). 2.43(s,3H). 2.l8(s.3H). 
8 7.62(m,2H). 7.5(m,2H). 7.35-7.2(m.4H). 5.25(d.lH). 5.15(d,lH). 
3.48(s.3H). 3.02(m.2H). 2.85(m.2H). 

87.42(m,2H). 7.10(m.IH). 7.06(nUH). 6.99(t.lH). 6.68(d.2H), 
3.37(s.3H). 2.51(s.3H). 

8 8.01(s.IH). 7.61(d.lH), 7.52(in.4H). 7.35(m.3H). 7.25(d.lH). 
5.23(d.lH). 5.15(d.lH). 3.49(s3H). 

S7.6(m.2H), 7.5-7.4(m.3H), 7.3-7.2(m.3H). 5.24(d.lH), 5.20(d.lH), 
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3.48(s,3H), 2.40(s.3H). 

25 6 7.6-7.4(m,4H). 7.35(m^H), 7.2(m.2H). 7.0(d.2H). 6.6(m,3H). 
5.04(d.lH). 5.00(d.IH), 3.45(s.3H). 

26 8 7.6(d.lH). 7.45(m,2H). 7.33(t.2H). 7.19(m,2H). 7.10(t.lH). 7.0l(d.2H), 
6.6(m.3H). 5.03(m.2H). 3.87(s.3H). 3.39(s.3H). 

35 5 7.6-7.4(m.7H). 7.23(d.lH). 5.28(d.lH), 5.17(d,lH). 3.46{s,3H), 
2.14(s.3H). 

36 5 7.80{d,2H). 7.65-7.45(in,6H). 7.36(d.2H). 7.30(m.lH). 7.25(m.lH). 
7.10(t,lH). 5.15(d.lH). 5.10(d.lH), 3.45(s^H). 

38 5 7.77(d,2H). 7.6(m.2H). 7.47(in.4H). 7.35(m.3H). 7.25(in,lH). 7.10 
(m.lH). 5.13(d,lH). 5.12(d,lH). 3.89(s.3H), 3.38(s,3H). 

39 8 8.03(s.lH). 7.70(d.lH). 7.53(m.2H). 7.35-7.25(m.5H), 5.06(s.2H). 
3.46{s,3H). 

40 57.6-7.5(in.3H). 7.24(m,lH), 7.13(s.lH). 7.02(d,lH). 6.78(d,lH). 
5.96(s.2H). 5.26(d.lH). 5.14(d.lH), 3.48(s^H). 2.13(s.3H). 

41 5 8.04(s,lH), 7.8(m,lH), 7.45(in,2H)7.35-7.25(m,5H). 5.10(s.2H). 
3.86(s,3H). 3.41(s^H). 

42 5 7.58(in.lH). 7.43(nUH). 7.25(in,lH), 7.15(m,lH), 7.02(d.lH). 
6.76(d,lH), 5.96(s.2H), 5.22(d.lH). 5.18(d.lH)3.89(s.3H). 3.42(s.3H). 
2.15(s.3H). 

43 8 8.40(s.lH). 7.6(in,lH), 7.5-7.4(m,5H), 7.3(d,lH), 7.18(m.2H). 
6.38(s,lH). 3.45(s.3H). 

45 8 7.55(d,lH). 7.40(in,3H), 7.20(m.4H). 5.21 (d,lH). 3.87(s3H), 

3.42(s.3H). 2.24(s3H). 

47 8 7.6-7.2(m.9H). 5.4-5. 2(in.2H), 3.87,3.83(s.3H), 3.41,3.40(s.3H). 

48 5 7.6(in.3H). 7.44(m,2H), 7.35(in.3H), 7.25(m,IH). 5.26(d,lH), 
5.22(d,lH). 3.88(s.3H). 3.49(s.3H), 2.20(s.3H). 

49 87.5(d.lH). 7.40(m.4H). 7.23(m.2H), 7.18(d,IH). 5.26(d.lH), 
5.21(d.lH). 3.88(s.3H)3.41(s.3H). 2.36(s.3H), 2.19(s,3H). 

50 8 7.56(m.3H). 7.45(m,2H). 7.25(in.lH). 6.86(d^H). 5.24(d,lH). 
5.19(d.lH). 3.88(s,3H). 3.81{s.3H), 3,41(s.3H), 2.17{s.3H). 

5 1 8 7.5(in.2H), 7.45{m.3H). 7.3(ni,3H). 5.27(d. 1 H). 5.22(d, IH), 3.89(s.3H). 

52 8 8.02.8.01(s.lH). 7.8.7.7(m.lH). 7.45(m.2H). 7.35(m.4H). 7.25(m.2H). 
5.25(m.IH), 3.88.3.74(s.3H). 3.45.3.39{s.3H). 1.62-1.56(m.3H). 

53 6 8.04(s.lH). 7.8l(m.IH), 7.45(m,2H). 7.38-7. 18(in.5H). 5.18(s.2H). 
3.86(s.3H). 3.42(s,3H). 2.38(s,3H). 
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5 7.35(m,4H). 7.20(m.2H), 7.05(d.2H), 6.95(d,lH). 3.46(s,3H). 

5 7.6-7.45(ni.3H). 7.2(m,lH). 4.67(d,lH). 4.48(d.lH), 3.56(s,3H). 
57.5(m.lH). 7.44(m.2H). 7.22(m.lH). 4.60(d,lH). 4.36(d.lH), 
3.96(s3H). 3.47(s.3H). 

8 7.72(d,2H), 7.58(d,3H), 7.50(m.2H). 7.26(m,lH). 5.30(d.lH), 
5.24(d.lH), 3.48(s.3H). 2.42(s.3H), 2.21(s.3H). 
8 7.70(m.2H). 7.60(m.2H). 7.43(m.3H). 7.23(m,lH), 5.30(d.lH), 
5.25(d.lH). 3.85(s,3H), 3.41(s,3H). 

6 8.40(s.lH). 7.70(m.2H). 7.6-73(m.6H), 6.59(s.lH), 3.80(s^H). 
339(s.3H). 

5 8.40(s.lH), 7.5-7.2(m,7H). 7.02(.1H). 6.33(s.lH)3.78(s.3H), 3.36(s,3H). 
2.18(s,3H). 

8 8.42(s.lH). 7.55-7.26(m.7H). 7.16(d,2H). 6.36(s.lH). 
3.79(s,3H)3.36(s,3H). 

67.6-7.3(m.7H). 7.25(m.lH), 5.24(d.lH), 5.21(d.lH)3.89(s,3H). 
3.41(s,3H). 2.18(s.3H), 131(s,9H). 

8 7.60(d,lH). 7.45-7.38(m.3H). 7.35-7.20(m.2H). 7.11(d,lH). 5.74(d,lH). 

5.21(d.lH). 3.88(s.3H). 3.41(s,3H), 2.27(s,3H). 2.26(s.3H). 2.18(s.3H). 

8 8.56(S.1H), 7.58(in.lH). 7.40(in.3H). 6.99(s.lH). 3.43(s.3H). 

8 7.66(d,2H), 7.58(in.5H). 7.5-7.3(m.5H). 7.25(m.lH). 5.28(d,lH). 

5.24(d.lH). 3.90{s.3H), 3.47(s.3H). 2.23(s.3H). 

8 7.68(d.lH). 7.6-7.5(m;2H). 7.25(m,lH), 7.00(d.lH). 6.68(d.lH). 

6.61(s.lH). 5.05(d.lH). 5.00(d.lH), 3.49(s.3H). 2.29(s,3H). 2.16(s,3H). 

6 8.02(s.2H). 7.82(s.IH), 7.6-7.45(nUH). 7.25(m.lH). 5.33(d.lH), 
5.21(d,lH). 3^0(s.3H), 2.23(s.3H). 

5 7.6(d,lH). 7.5-7.4(in.2H). 7.4-7.2(m,5H) ,5.20(d,2H), 3.89(s,3H), 

3.40(s.3H). 2.18(m.lH). 0.90(m.2H), O.60(m;2H). 

Two isomers: 8 7.75-7.40(ni,8H). I5.29(s) and 5.22(in)](2H), (3.58(s) 

and 3.55(s)](3H). [2.88(s) and 2.83(s)](3H), [2.23(s) and 2.17(s)](3H). 

87.60(m.2H). 7.40(in.4H). 7.26(m,2H). 5.25(d.IH). 5.22(d.lH). 

3.88(s.3H). 3.40(s.3H). 2.20(s.3H), 1.33(s.9H). 

8 7.80(s.lH), 7.58(ni.5H). 7.40(m,6H), 7.25(m.lH). 5.25(m^H), 

3.87(s,3H). 3.39(s,3H), 2.25(s,3H). 

8 7.58(d.lH), 7.42(m.2H). 7.24(m.2H). 7.l7(m.2H), 6.85(d,lH). 
5.22(m,2H). 4.58(m.IH). 3.89(s,3H). 3.41(s,3H). 2.17(s.3H). 1.33(d.6H). 
87.67(s.lH). 7.60.7.45(m.3H). 7.41(s,2H). 7.22(m,lH). 5.30(d,lH), 
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5.16(d,lH). 3.49(s,3H), 2.I4(s,3H). 
96 6 7.80(m,2H), 7.58(m,2H), 7.50(m,3H), 7.25(m, I H). 5.28(d, 1 H). 

5.25(d.lH). 3.89(s,3H). 3.40(s3H), 2.22(s.3H). 

99 5 7.82(s.lH). 7.79(dJH). 7.58(m,2H), 7.45(m,3H), 7.25(m,lH), 
5.22(m,2H). 3.89(s,3H), 3.41(s,3H), 2.77(q,2H). L10(t,3H). 

100 8 8.45(s,lH). 8,20(m,lH), 7.95(d.lH). 7.6-7.4(m.4H). 7.25(m.lH), 
5.30(d,lH), 5.26(d.lH). 3.90(s,3H), 3,41(s,3H), 2.24(s,3H). 

1 10 6 7.60(d.lH). 7.45(m.2H). 7.25(m,IH), 7.20{s,2H). 7.00(s.lH). 
5.25(d,lH), 5.21(d,lH), 3.88(s,3H), 3.41(s,3H), 2.32(s.6H), 2.18{s,3H). 

111 8 7.8(maH). 7.75(in,lH), 7.6.7.4(m,5H), 7.2(mJH), 5.33{d.lH), 
5.17(d.lH), 3.45(s,3H). 2.18(s,3H). 

1 12 Major Isomer: S 7.6-7.4(m,3H), 7.34-7.20(m,5H), 5.24(d.lH), 
5.14(d,lH), 3.46(s,3H), 2.10(m,lH). 0.90(m,2H), 0.55(m,2H). 

1 13 6 7.89(s,lH), 7.80(d,lH), 7.60(m,2H), 7.43(m,3H), 7.25(m,lHX 
5.28(d,lH). 5.24(d,lH), 3.90(s,3H), 3.42(s,3H). 2.19(s.3H). 

114 8 8.6(d.lH), 8.0(d,lH), 7,6(m,2H), 7.5(in,3H). 7.2(m,lH), 5.48(d,lH). 
4.6(d.lH). 3.56(s,3H), 3.4(s3H). 

1 15 5 7.64(s.lH). 7.58-7,42(m.4H), 7.30(m,lH), 7.25(in,lH), 5.29(d,lH), 
5.24(d,lH). 3.90(s,3H), 3.41(s.3H). 2.19(s,3H). 

121 8 7.6-7.4(m,5H), 7.36(t.lH), 7,20(m,2H). 5.30(d,lH), 5.18(d,lH), 

3.47(s.3H), 2.17(s,3H). 
123 8 7.72(d.2H). 7.58(d,2H), 7.51(m,lH), 7.34(in,3H), 531(s,2H), 

3.94(s,3H), 3.43(s,3H). 2.24(s,3H). 

125 8 7.62(in,lH), 7.49(m,2H). 7.32(m.5H), 5.28(s,2H). 3.95(s.3H), 
3.44(s,3H), 2.21(s,3H). 

126 8 7.77(t,lH). 7.49(m,3H). 7,34(m,3H). 7.22(in,lH). 5.28(s,2H), 
3.94(s,3H), 3.44(s,3H). 2.2(s.3H). 

127 8 7.53(m.3H), 7.32(in^H), 5.27(s,2H). 3,93(s.3H), 3.43(s.3H). 
2.20(s,3H). 

1 28 6 7.48(m,5H). 7.33(in,3H). 5.27(s.2H), 3.93(s,3H), 3.42(s,3H). 2.2(s,3H). 

129 6 7.59(in,2H). 7.52(m,lH), 7,34(m.3H), 7.02(m,2H), 5.27(s,2H), 
3.94(s.3H). 3.43(s,3H). 2.22(s.3H). 

130 8 7.56(m,3H). 7,33(m.3H). 6.86(m.2H), 5.25(s.2H), 3.93(s.3H). 
3.81(s,3H), 2.43(s,3HX 2.21(s,3H). 

131 6 7.92(m,lH), 7.84(d,lH). 7.6(m.lH), 7.47(m,2H), 7.33(m,3H), 
5.30(s,2H), 3.98(S,3H), 3.45(s,3H), 2.23(s,3H). 
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6 7.73(d,2H). 7.62(d,2H). 7.50(ni.lH), 7.35(m.3H), 5.3 l(s.2H). 
3.96(s.3H), 3.44(s,3H). 2.23(s.3H). 

57.5(m,3H). 7.33(m.3H), 7.14(d,2H). 5.26(s.2H), 3.92(s,3H). 3.43(s.3H), 
2.34(s.3H), 2.21(s.3H). 

5 7.51(m.2H). 7.34(in.5H). 5.27(s.2H), 3.94(s.3H). 3.43(s3H). 
2.37(s.3H), 2.2(s;JH). 

57.51(m.lH). 7.33(m,3H). 7.18(d,lH), 7.06(in.lH). 6.76(d,lH). 
5.95(s.2H), 5.24{s,2H), 3.94(s,3H). 3.43(s.3H). 2.18(s,3H). 

6 7.53(in.lH). 7.40(s.lH), 7.34(m,4H), 7.1(d,lH). 5.26(s,2H), 3.93{s,3H). 
3.43(s.3H). 2.26(s.3H), 2.25(s,3H), 2.21(s3H). 

6 7.72{d,lH), 7.44(ni,3H), 7.33(m^H), 5.28(s,2H). 3.96(s,3H), 
3.44(s3H). 2.19(s.3H). 

6 7.71(in.2H). 7.58(m.5H), 7.44(m,2H). 7.34(m,4H). 5.3(s.2H). 
3.93(s^H). 3.43(s.3H). 2.26(s3H). 

7.63(m,lH), 7.54(m,lH). 737(m,3H). 7.3(in.3H), 5.28(s,2H). 3.92(s,3H), 
3.43(s,3H). 2.24(s,3H), 133(s.9H). 

5 8.07(s.2H). 7.83(s.lH). 7.51(in.lH), 7.35(m.3H). 5.35(s;2H). 
3.96(s.3H), 3.44(s^H). 2.27(s.3H). 

5 7.53(d.lH), 7.34(m3H), 7.24(m,lH). 7.18(in,2H). 6.89(in.lH). 
5.28(S.2H). 3.94(s3H). 3.82(s,3H), 3.44(s,3H). 2.22(s,3H). 

6 7.83(t.lH). 7.58(nu5H). 7.43(m.3H). 7.34{m.4H). 5.3(s,2H), 3.91(s3H). 
3.42(s.3H). 2.28(s,3H). 

5 736(m,3H), 7.33(nv5H). 7.13(ni.lH), 6.99(in.4H). 5.26(s,2H), 
3.94(s,3H), 3.43(s,3H), i22(s,3H). 

5 8.57(d.lH), 7.85(d.lH). 7.65(t,lH). 7.53(d.lH). 7.3-7.4{m.3H). 
7.22(t.lH), 5.32(s,2H). 3.95(s,3H). 3.44(s,3H), 2.3(s,3H). 
5 7.54(in,lH), 7,32(in.3H). 7.2(t,lH). 6.95(m,2H). 6.73(m.lH). 
5.27(s,2H), 3.91(s.3H). 3.43(s.3H). 2.95(s.6H). 2.22(s.3H). 

5 7.52(m,3H). 7.34(in.4H), 7.18(m.lH), 5.29(s,2H), 3.94(s,3H). 
3.43(s.3H). 2.22(s.3H). 

6 7.54(m,3H). 7.33(m3H). 6.96(m.2H). 6.88(m,4H). 5.25(s,2H), 
3.93(s,3H). 3.8(s.3H), 3.43(s,3H), 2.21 (s.3H). 

6 7.5(m.lH). 7.34(m,7H). 7.26(in.lH). 7.1 l(m,lH). 6.97{in,2H), 
5.25(s.2H). 3.92(s.3H), 3.42(s,3H), 2.2(s.3H). 
57.53(m.lH). 7.33(m,3H), 7.24(m,lH), 7.15(m.2H). 6.86(m.lH). 
5.27(s,2H), 4,57(m,lH). 3.92(s,3H). 3.43(s,3H). 2.21(s.3H), 1.33(d.6H). 
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5 7.49(m,3H), 7.34(m.4H), 5.29(s,2H). 3.95(s,3H), 3.44(s.3H). 
2.I8(s.3H). 

6 7.87(d.lH). 7.78(d,lH). 7.6(in.lH). 7.5(in.2H). 7.33(in;3H). 53(s.2H). 
3.95(s,3H), 3.44(s.3H). 2.77(q,2H). I.12(UH). 

57.47-7.45(m.lH), 7.39-7.27(ni.3H). 5.09(s.2H). 3.95(s,3H). 3.43(s.3H). 

1.79-1.68(ni,9H), 1.31-1.20(m.5H). 

8 7.48-7.28(m,4H). 5.10 and 5.08(2s.2H total). 3.95 and 

3.81(2s.2H total), 3.44 and 3.35(2s.3H total). 1.85-1.79(in.8H). 

1.26-0.84(m.l4H). 

87.82(d,2H). 7.77(d.lH), 7.58(in.5H). 7.45(t.lH). 7.34(m.3H). 

5.3](s^H). 3.92(s.3H), 3.42(s.3H)2.29(s.3H). 

8 7.48(m.3H). 7.33(nj.6H). 7.23(m.lH). 7.I4(d.lH), 7.00(d,lH). 

5.26(s,2H). 3.93(s.3H). 3.42(s,3H). 2.2(s,3H). 

8 7.66(s.lH). 7.51(in.2H). 7.33(m.4H). 5.32(s.2H). 3.96(s,3H). 

3.44(s,3H), 2.22(s.3H). 

8 7.53(d.lH). 7.35(m.3H). 7.24(m.2H), 6.98(s,lH). 5.27(s,2H). 
3.92(s.3H). 3.43(s.3H), 2.31(s,6H). 2.21(s.3H). 

67.45-7.55(d.lH). 7.30-7.35(m.3H). 6.45(d.lH). 6.05(d.lH), 5.26(s.2H). 

3.96(s.3H), 3.43{s.3H). 2.33(s.3H), 2.13(s,3H). 

67.52(d.lH). 7.45(s,lH). 7.37-7.3 l(in.3H). 6.92(s.lH). 5.30(s,2H). 

3.95(s.3H). 3.44(s,3H). 2.50(s.3H). 2.32(s,3H). 2.30(s.3H). 

57.53(m,3H). 7.34(ni.3H). 7.18(d.2H). 5.26(s,2H). 3.93(s.3H), 

3.43(s.3H). 2.5(br.lH). 2.22(s.3H). 1.78(m.6H). 1.41(in.4H). 

58.57(s,lH), 8.40-8.50(m.2H). 7.43-7.50(m,4H), 7.35-7.40(m,3H). 

5.30(s.2H). 3.96{s.3H). 3.44(m.3H), 2 J5Cs.3H). 2.24(s.3H). 

6 8.45(t.lH). 7.80(t.lH). 7.57(s.lH), 7.33-7.50(in.6H). 5.35(s.2H). 

3.89(s,3H), 3.43(s,3H), 2.33 (s.3H). 

57.69(d,2H). 7.62{m.lH), 7.49(m,lH). 7.34(m,3H). 5.29(s.2H). 
3.96(s,3H). 3.45(s.3H), 2.17(s.3H). 

5 7.86(m.2H). 7.5(m,lH). 7.33(m.3H), 7.I8(m,lH), 5.29(s,2H). 
3.96(s.3H). 3.44(s,3H), 2.23(s,3H). 

S 7.47(d.lH). 7.30-7.39(m.3H). 7.19(s,lH). 6.79(s.lH). 5.30(s.2H), 
3.97(s,3H). 3.91(s3H). 3.45(s,3H). 2.15(s.3H). 
Major isomer: 8 7.69(t,lH). 7.57(d.2H). 7.35(m.4H). 5.17(s,2H). 
4.03(s.3H), 3.97{s.3H). 3.45(s,3H). Minor isomer: S7.7(t.lH). 
7.6(d.2H). 7.50(m.4H). 5.1 1(s.2H). 3.88(s.3H). 3.73(s,3H). 3.43(s.3H). 
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5 7.53(m,lH). 7.45(mlH). 7.42(m.lH), 7.34(m,3HX 7.24(mJH), 
7J7(mlH). 5.28(s,2H), 3.91(s,3H), 3.42(s,3H), 2.65(q,2H). 2.23(s,3H), 
1.23(t,3H). 

5 7.60-7.30(m,7H). 5.29(s,2H), 3.95(s,3H), 3.94(s.3H), 3.44(s,3H). 
2.30(s,3H). 

5 2.34(s,3H). 3.43(s.3H). 3.93(s,3H). 5.33{s.2H). 7.35(m,3H). 
7.47(m,2H), 7.56(t,lH), 7.83(m,4H). 7.97(d,lH). 

6 234(s.3H), 2.51(s.3H), 3.44(d3H). 3.94(d,3H), 5.32(s,2H). 735(in,4H). 
7.565(m,2H), 7.71(m.2H). 7.83(m.lH), 7.93(sJH). 

5 2.33(s,3H), 3.43(s,3HX 3.91Cs.3H). 3.93(s,3H). 5.32(s,2H). 7.13(m.2H). 
7.35(m3H), 7.56(m,lH). 7.70(m.lH). 7.75(m,lH), 7.83(m,lH), 
7.905(s.lH). 

52.33(s,3H), 3.44(s,3H), 3.95(s,3H), 5.33(s.2H). 7.35(ni,3H), 
7.55(m,2H). 7.70(t,2H). 7.925(m.3H). 

8 1.78(m.4H), 2.21(s.3H), 2.75{d,4H), 3.43(s.3H). 3.92(s,3H), 5.26(s,2H). 
7.01(ni,lH), 7.20(m.lH). 7.32{m^H). 7.52(m.lH). 

5 7.63(m.3H), 7.40(m.5H). 7,20(m,lH). 5.12(AB q, 2H), 3.94(d,3H), 
3.875(s,3H). 3.41 (s,3H). 

57.75(m,lH), 7.48(m,5H). 7.22(m,2H), 5.24(q,2H). 3.89(s,3H), 
3.41 (s,3H), 2.16(s,3H). 

6 8.05(d.lH), 7.6-7 .9(m,lH). 7.6(s,lH), 7.4-7.6(in,5H). 7.2-7.3(lH), 
5.3(in,lH). 3.7-3.9(d3H), 3.45(in,3HX 1.6(m,3H). 
53.47(s,3H). 6.7-6.8(ni,3H). 7.0(in,3H). 7.12(t3H), 7.2-7.3(m.2H), 
7.3«7.5(m.4H). 

6 3.38(s.3HX 3.83(s,3H), 6.7-6.8(m.3H). 7.0-7. l(m,3H), 7.1.7.2(m,3H). 
7.3-7.4(m,4H). 

8 7.94(t,lH), 7.66(m.IH). 7.54(m,2H), 7.43{m,2H), 7.23(d.lH). 
7.06(t.lH), 5.24{q,2H). 3.88(s3H), 3.41(s.3H). 2.14(s,3H). 
87.55(in,lH), 7.5i(m,2H), 7.46(m,2H). 7.25(m,lH). 5.14(q,2H), 
4.08(s,3H), 3.915(s.3H). 3.435(s,3H). 

87.92(s.lH). 7.85(d,lH), 7.60(m,2H). 7.45(ni,3H), 7.24(m,lH), 

5.14(q,2H), 4.03(s,3H), 3.88(s.3H), 3.41(s,3H). 

8 7.2-7.5(m.4H). 6.9-7.3(1.1 H), 3.42(s,3H). 2.22(s,3H). 

8 7.55(in,5H), 7.25(d,lH), 5.12(q,2H). 4.07(s,3H), 3.53(s,3H). 

8 7.85(s,lH), 7.75(d,lH), 7.4-7.7(in.5HX 7.3(d,lH), 7.05(t,lH), 

5.23(m,2H). 3.34(s,3H), 2.19(s.3H). 
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205 S 7.45-7.65(m.5H), 7.33(s,lH). 7.26(d.lH). 5.1-5.4(m.2H), 3.5(s.3H). 

2.13(s.3H). 

207 8 7.60(d.lH). 7.50-7.30(m.4H), 7.25(m,2H). 5.23(d.lH). 5.20(d.lH). 

3.89(s,3H), 3.41(s,3H), 2.18(s.3H), 1.68(s.4H). 1.26(m.l2H). 

209 8 7,58(m.lH), 7.37(in,2H), 7.23(m.3H), 6.60(d,2H), 4.23(s,2H), 
3.86(s,3H), 3,41(s,3H), 

210 (for the £/Z mixture) 8 7.66 and 7.21 (IsAU total). 1,25-1,54 
(m.4H total). 3.93 and 3.91 {2s.3H total), 3.44 (s3H), 1.54 and 1.25 
(2s,9H total). 

21 1 8 8.18(s,lH), 7.98(m.lH), 7.82(m,lH), 7.50(m.4H). 7.30(d.lH), 
5.59(d.lH), 5.46(d,lH). 3.39(s3H). 3.41(s,3H). 

212 8 7.56(m,2H), 7.44(m,3H). 7.25(m,2H). 5.26(AB q. 2H). 3.9(s.3H). 
3.41(s3H). 2.1(s,3H). 

214 8 7.68(d,lH). 7.6(m,lH), 7.48(m,4H). 7.28(m.lH). 5.41(AB q,2H). 
3.91(s,3H), 3.38(s.3H). 3.20(s,3H). 

215 5 7.6(d.lH), 7.3-7.5(m,4H), 7.2(d.lH), 6.95(s.lH). 6.9(d,lH). 4.27(s,2H), 
3.86(s,3H). 3.41(s.3H), 1.95(s,3H). 

217 8 7.65(d,lH). 7.6-7.1 (m,6H), 5.15(m,2H). 3.95(m.lH). 3.45(s.3H). 

2.6(d,3H), 2.2(s3H). L65(s.4H), 1.25(s.l2H). 

220 6 3.6(s,3H). 6.8(m3H), 7.0-7. l(ni,3H), 7.1-7.2(ni,2H), 7.3(m.lH), 
7.35(m,3H). 7.45(m,lH). 

221 [in Me2SO-£^5]: 6 1.95(s,3H). 2.0(s,3H), 3.75(d.2H), 3.85(s,3H). 
6.55(m,2H). 7.05(m,lH), 7.4-7.5(in,3H). 9.05(s.lH). 

222 8 7.76(s.lH), 7.60(m.lH), 7.54(m,lH). 7.36(d,lH), 7.32(d.lH), 
6.94(d,lH), 5.29(s,2H), 3.89{s,3H), 3.41 (s,3H). 2.21(s,3H). 0.28(s.9H). 

231 8 7.67(m,lH), 7.52(m,3H), 7.36(m,4H). 5.35(s,2H), 3.77(s,3H). 

3.44(s.3H). 2.20(s,3H). 0.27(s.9H). 

236 8 8.68(d,lH), 7.80(s,lH), 7.75(d.lH), 7.60(m,2H), 7.43(m.2H). 
5.54(d,lH), 5.40(d,lH), 3.82(s,3H), 3.35(s,3H), 2.17(s,3H). 

237 8 7.84(s.lH), 7.77(d,J=8H2. IH), 7.58(m.2H). 7.45(m,3H). 7.26(m,lH). 
5.31(d,J=13Hz. IH). 5.22(d,J=13H2, IH). 3.89(s,3H), 3.81(m,2H), 2.21 
(s,3H), 1.33(tJ=7Hz.3H). 

238 8 1.6-1.8 (m,13H), 2.0-2.1 (m.5H). 3.44 (s.3H). 3.94 (s.3H), 5.09 {s,2H). 
7.32 (m,3H), 7.48 (m,lH). 

240 8 7.39 (m.lH). 7.33 (d.2H), 7.26 (mJH), 6.99 (m,2H). 6.88 (m.2H). 5.01 

(S.2H). 3.84 (S.3H), 3.81 (s,3H). 3.41 (s.3H). 



BNSDOCID: <WO 970061 2A1_I_> 



PCT/US96/10326 



160 

6 7.43 (m,3H), 7.28 (m,lH). 7.22 (m,2H), 7.15 (m,lH). 7.04 (m,lH), 5.12 
(q,2H) 4.51 (s,2H). 3.89 (s.3H). 3.43 (s,3H). 1.91 (s,3H), 

5 7.45 (m,3H). 7.23 (m.l H), 5.06 (q,2H). 4.05 (s,2H), 3.93 (s,3H), 3.895 
(s,3H), 3.44(s,3H), 1.94 (s.3H). 

6 7.58 (m,lH), 7.41 (m.4H), 7.26 (m,3H), 5.12 (q,2H). 4.08 (d,2H). 3.92 
(s,3H), 3.44 (S.3H). 1.96 (s.3H). 

57.57 (m,lHX 7.44 (m,3H), 7.32 (d.2H), 7.24 (mJH), 5.27 (q,2H). 3.9 
(S.3H). 3.415 (S.3H), 2.12 (s.3H). 

5 7.44 (m.3H), 7.23 (m.iH), 6.96 (m,IH), 6.81 (m.2H), 5.12 (q.2H), 4.44 
(s,2H), 3.9 (s,3H). 3.43 (s,3H), 1.89 (s.3H), 

5 7.6 (d,lH), 7.15-7.5 (in,5H). 6.95 (s,lH), 6.85 (d,lH), 4.24 (s,2H), 3.85 
(s,3H), 3.41 (s3H), 2.3 {m,2H), 1.05 (t,3H). 

S 7.45 (m,4H), 7.25 (m,2H), 5.30 and 5.10 (2m,2H total). 3.91 and 3.88 
(2s,3H total), 3,42 and 3.41 (2s,3H total), 2.14 and 2.11 (2s,3H total). 
S 7.56 (m.3H), 7.45 (m,2H), 7.35 (t.lH). 7.25 (m,lH), 5.12 (q,2H), 4.01 
(s,3H), 3.89 (s,3H). 3.43 (s,3H). 

5 3.47 (s,3H), 3.77 (s3H), 6.61 (m,2H), 6.70 (m,lH), 7.01 

(dd,lHJ=l. 2.8.2), 7.2-7.3 (m,2H), 7.34-7.42 (in,2H). 

5 1.80 (d,6H), 3.52 (s,3H), 5.01 (q.2H), 7.26 (m,lH). 7.52 (m.3H). 

5 7.85 (d,lH), 7.8 (m,lH), 7.55 (d,lH), 7.45 (m.2H), 7.25 (IH), 7.2 

(t.lH), 5.25 (m,2H), 3.9 (s,3H), 3.4 (s,3H), 2.19 (s.3H). 

5 7.84 (m.3H). 7.64 (d,2H), 7.6-7.55 (m,lH), 7.5-7.4 (m,2H), 3.88 (s.3H). 

3.43 (s,3H). 

5 8.1 1 (d,2H), 7.85 (d.lH), 7.77 (d,2H), 7.6-7.5 (in.lH), 7.5-7.4 (m,2H). 
3.89 (s,3H), 3.43 (s.3H). 

5 3.38 (s,3H), 3.85 (s.3H). 6.7-6.9 (ni,3H), 6.95 (m.lH). 7.1 (m,lH), 
7.2-7.4 (in,5H), 7.5 (m.lH). 7.6 (m,lH). 

5 3.38 (S.3H), 3.84 (s,3H), 6.71-6.78 (m,3H), 7.0-7.1 (m,2H), 7.2-7.4 
(m,5H), 7.54 (m.lH), 7.95 (dd,lH,J= 1.7,8.0). 

5 3.39 (s,3H), 3.85 (s,3H), 6.87 (t.lH), J=2.2). 6.92-6.96 (m,2H). 7.08 
(d.lH. J=8.2), 7.17-7.26 (m,2H), 7.3-7.4 (m,3H), 8.3-8.4 (m.2H). 

5 8.13 (S.2H), 7.86 (s.lH), 7.58 (m.lH), 7.46 (m,2H). 7.24 (m,lH). 5.15 
(q,2H). 4.11 (s,3H), 3.9 (s,3H), 3.41 (s.3H). 

67.78 (s,2H), 7.625 (s.lH), 7.42 (m.3H), 7.23 (m,lH), 5.03 (q.2H), 3.92 
(d,3H), 3.67 (s,2H), 3.42 (s,3H). 1.905 (s,3H). 

6 7.45 (m.4H). 7.33 (s,2H). 7.24 (ni,lH). 5.12 (q,2H). 4.57 (s,2H), 3.91 
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(s,3H), 3.43 (s,3H), 1.925 (s.3H). 

6 8.0 (m.lH). 7.88 (m.lH), 7.625 (in,lH). 7.48 (m.4H), 7.25 (m.lH). 5.09 
(m,2H), 4.046 (s.3H). 3.75 (s.3H), 3.49 (s.3H), 2.41 (s,3H), 2.32 (s,3H). 
Comp>ound is a 1:2 mixture of geometric isomers. 
5 7.85 (m,IH). 7.75 (m.lH), 7.38 {m,6H), 5.10 (q,2H), 4.10 (s,2H), 3.91 
(s,3H), 3.44 (s,3H). 1.95 (s.3H). 

5 3.41 (s,3H). 3.88 (s.3H), 4.02 (s,3H), 5.17 (AB q,2H), 7.25 (m,lH), 
7.46 (m,4H), 7.64 (m,lH), 7.8 (m,4HX 8.12 (s,lH). 

6 3.37 (s,3H). 3.86 (s,3H), 6.7-6.9 (m,3H). 7.0-7.1 (m,3H), 7.2-7.5 
(m.4H), 7.61 (d,2H,J=9.0). 

3.37 (s3H), 3.86 (s.3H), 6:8-6.9 (m,3H). 7.03 (cld,2HJ=2,3,7.1), 7.1 
(m,lH). 7.25 (m.lH). 7.3-7.5 (m,3H), 8.21 (ddJH.J=2.3.7.1). 

5 7.37 (m,2H), 7.26 (m,3H), 7.02 (m,3H), 3.86 (s,3H). 3.37 (s.3H). 

8 8.30 (d.lH), 7.85 (dd,lH). 7.60-7.40 (m.3H). 7.20 (d,lH), 6.70 (d,lH), 
5.21 (AB q,2H), 3.94 (s.3H). 3.89 (s,3H), 3.41(s,3H), 2.17 (s,3H). 

6 7.41 (m.3H), 7.21 (m^H). 7.14 (m,lH), 5.06 (q,2H). 3.9 (s,3H), 3.58 
(S.2H), 3.43 (s,3H), 1.89 (s,3H). 

6 8.18 (m,2H), 7.65 (m,lH), 7.55 (t,lH). 7.49 (s,2H)» 7.13 (t,2H), 3.78 
(s,3H), 3.36 (s,3H). 

6 3.39 (S.3H). 3.85 (s,3H), 6.8-7.0 (m,4H), 7.0-7.1 (m,2H), 7.2 (mJH), 
7.3-7.4 (m,3H). 7.69 (m.lH), 8.19 (dd,lH.J=l. 8,5.0). 
6 3.40 (s,3H), 3.84 (s.3H). 6.9-7.0 (m,3H), 7.0-7,1 (m,2H). 7.2-7.3 
(m,lH). 7.35-7.40 (m,3H), 8.55 (d,2HJ=4.7). 

5 2.38 (S.3H), 3.36 (s,3H), 3.79 (s,3H). 6.35 (d,lH,J=0.7), 7.0 (m,2H). 
7.2-7.25 (m,2H), 7.3-7.6 (m,4H), 8.41 (d,lH,J=0.7). 

6 8.08 (d,2H). 7.65 {d,lH). 7.55 (mJH). 7.49 (m,2H). 7.28 {d,2H), 3.77 
(s,3H). 3.37 (S.3H), 2.52 (s3H). 

57.41 (m.4H), 7.26 (m.2H), 7.21 (m.lH), 7.02 (d,lH), 3.81 (s,3H), 3.357 
(s,3H). 

[in Me2S0-d^]: 8 7.92-7.45 (m.8H). 3.79 (s,3H), 3.25 (s,3H). 

82.88 (s,3H), 3.37 (s,3H), 3.79 (s,3H). 6.35 (d,lH,J=0.7), 6.9 (m,2H), 

7.10 (d.lHJs=7.5). 7.3-7.5 (m,5H). 8.43 (d,lH,J=0.7). 

8 8.22 (d,2H), 7.61-7.48 (m,4H), 7.28 (m.2H). 3.78 (s3H). 3.36 (s,3H). 

8 8.19 (d.2H). 7.65-7.50 (m,2H). 7.49 (s,2H), 7.17 (d,2H), 6.57 (t,lH), 

3.78 {s,3H), 3.36 (s.3H). 

8 7.86 (d.lH), 7.77 (m,lH), 7.55 (m.lH), 7.44 (m,2H). 7.23 (d.lH). 6.95 
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(d.lH), 5.24 (q.2H). 4.44 (q,2H). 3.9 (s.3H). 3.4 (s.3H), 2.18 {s,3H). 

5 7.79 (t,lH). 7.57 (d,2H). 7.5 (m,3H), 7.23 (m,2H). 5.12 (AB q,2H), 3.98 
(s,3H), 3.88 (s,3H), 3,42 (s3H). 

6 2.22 (s,3H), 3.38 (s,3H), 3.82 (s,3H), 6.60-6.66 (m,3H), 6.97 (m,lH), 
7.0-7.1 (m,2H), 7.1-7.3 (in.4H). 7,4-7.5 (m.2H). 

S7.53 (in,2H). 7.45 (in,2H). 3.81 (s3H), 3.40 (s,3H), 2.15 (m.lH), 1.0 
(m,4H). 

6 7.56 (m.lH), 7.50 (m.lH), 7.46 (m,2H), 3,79 (s,3H), 3.40 (s,3H). 3.23 
{t.lH), 2.05 (br m,2H), 1.90 (br m,2H), 1.80 (br m.2H), 1.70 (br m.2H). 
[in C5D5]: 5 7.7 (d,2H), 7.2 (d,2H). 6.85 (m.4H), 6.6 (d.lH), 6.2 (d.lH). 
5.35 (dJH), 4.75 (d.lH). 3.10 (s, 3H). 

5 8.09 (d,2H), 7.65 (d,lH), 7.55 (m,lHX 7.5-7.35 (in,4H). 3.70 (s,3H). 

3.24 (S.3H). 

5 7,49 (s,lH). 7.4 (m.lH), 7.3 (d,lH), 7.1 (m,2H), 5.19 (dd.2H), 3.90 
(s,3H). 3.44 (s,3H). 

6 8.2 (S.1H). 7.95 (d.lH), 7.8 (d,lH), 7.6 (d.lH), 7.45 (in.3H). 7,25 (IH), 

5.25 (m.2H), 3.89 (s.3H), 3.41 (s,3H), 2.22 (s,3H), 1.6 (s,9H). 

6 8.1 {d,lH), 8.0 (sJH). 7.75-7.6 (m,2H), 7.55-7.4 (m,3H). 7.3 (m,lH), 
3.45 (s3H). 

5 8.24 (S,1H), 8.0 (d,lH), 7.65 (m,2H). 7.5 (m^H), 3.45 (s,3H). 

5 8.26 (d,2H), 7.75-7.6 (in.4H), 7.55-7.45 (m,2H), 3,45 (s.3H). 

S 8.06 (d,2H), 7.75 (d.lH), 7.7-7.6 (m.lH). 7.5-7.4 (m. 4H), 3.46 (s,3H), 

1.34 (S.9H). 

57.71 (d,lH), 7.65-7.55 (m.lH). 7.5-7,4 (m,2H), 3,49 (s,3H). 1.35 (s,9H), 
5 3.34 (s3H). 3.76 (s,3H). 6.49 (d.lHJ=7.9), 6.53 (d,lH,J=7.9). 7.1-7.2 
(m.3H). 7.2-7.4 (m.6H), 7.64 (t,lHJ=8.0). 

S 3.40 (s,3H). 3.74 (s,3H). 3.84 (s,3H), 6.5-6.6 (m,2H), 6.7 (m.lH), 6.95 
(m.lH). 7.2-7.3 (m,2H), 7.3-7.4 (m,2H). 7.6-7.7 (m,lH), 8,07 
(dilHJ=l,8, 8.1), 8.15 (dd,lHJ=1.7J.8). 

5 7.93 (m,3H). 7.56 (in,lH), 7.43 (m.2H), 7.25 (in.lH). 5.3 (q,2H), 3.89 
(s,3H), 3.4 (s,3H), 2.15 (s,3H). 

5 7.5 (d,lH), 7.4 (m.4H). 7.2 (d,IH). 7. 1 (d,2H). 5.1 (q,2H). 3.888 (s,3H). 
3.4 (m,5H), 1,715 {s.3H), 0.252 (s,10H). 

5 7.4-7.6 (m.5H), 7.2 (d,2H), 7.1 (d,2HX 5.0-5.2 (q,2H). 3.5 (s. 4H), 

3,382 (s,2H), 1.695 (s,3HX 0.250 {s,l0H). 

8 3.4 (s,3H), 3.8 (s,3H), 7.2-7.6 (m,6H), 7.8 (d,lH). 8.0 (s.lH). 
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5 3.34 (s,3H). 3.82 (s,3H), 7.05 (m.lH). 7.21 (in,2H), 7.36-7.50 (m,5H), 
7.71 (d,iHX7.81 (d,2H). 

5 2.33 (s,3H), 3.38 (s,3H), 3.83 (s.3H), 6.65-6.75 (m.3H), 6.95 
(d,2HJ=8.5). 7.01 (dd,lHJ=l. 3,8.3), 7.14 (d,2HJ=8,2). 7.2-7.3(m,2H), 
7.3-7.4 (m,2H). 

5 3.39 (S.3H). 3.82 (s,3H). 3.83 (s,3H). 6.65-6.72 (ni,3H), 6.99-7.04 
(m.2H). 7.2-7.3 (m,3H), 7.3-7.4 (m,2HX 7.5 (m,lH), 7.91 
{dd.lH.J= 1.8,7.8) 

5 2.05 (s,3H), 3.39 (s,3H), 3.83 (s.3H), 6.7-6.8 (ni,3H), 6.8-6.9 (in,2H), 
6.95 (m.lH). 7.0 (m.lH). 7.2-7.3 {m,3H), 7.3-7.4 (m,2H). 

5 8.15 (s,lH), 8.05 (m,lH), 7.65 (d.lH). 7.55 (t.lH), 7.46 (m,4H). 3.70 
(s,3H), 3.24 (s,3H). 

6 7.80 (s,lH). 7.65 (d.lH), 7.45 (in,2H). 7.35 (m,2H), 7.30-7.20 {in,3H). 
6.53 (s,lH). 5.50 (d,lH), 5.35 (d.lH). 3.80 (s,3H), 3.43 (s3H). 

57.67 {d,2H), 7.62 (d,lH), 7.60-7.35 (m,4H), 3.77 (s,3H), 3.35 (s,3H). 
5 7.55 (ni,2H), 7.45 (in,2H). 3.89 (s,3H). 3.42 (s,3H), 3.40 (s,3H). 
8 7.63 (d,2H). 7.5 (m.lH), 7.43 (m,lH), 3.5 (s,3H), 3.42 (s,3H). 

5 8.18 (d,2H), 7.75-7.6 (m,2H), 7.55-7.45 (in,2H), 7.25 (m,2H). 3.45 
(S.3H). 

6 3.4 (s,3H). 3.9 (s,3H). 7.3-7.6 (m,8H), 8.1 (d.lH). 

5 3.4 (s,3H), 3.9 (s,3H). 7.38-7.5 (m,7H), 8.2 (IH), 7.61 (d,lH). 

5 7.93 (t,lH), 7.845 (t,lH), 7.77 {t,lH). 7.57 (m.lH), 7.45 (m,2H), 7.25 

(in,lH). 5.12 {q,2H). .40 (s,3H), 3.9 (s,3H). 3.43 (s,3H). 

5 7.74 (s,lH), 7.6 (m.2H), 7.45 (in,2H), 7.31 (d,lH). 7.2 (m.lH), 5.13 

(AB q.2H). 4.06 (s,3H). 3.90 (s,3H), 3.42 (s,3H). 

5 7.85 (IH). 7.65 (m,2H). 7.4 (m,2H), 7.25 (m,2H). 4.6 (m,2H), 3.94 

(s,3H), 3.39 (s,3H). 

5 7.87 (d,2H). 7.45-7.35 (m,3H). 7.3 (m,2H). 7.07 (t.2H), 5.33 (s.2H), 
3.92 (s,3H), 3.46 (s,3H). 

6 3.4 (s,3H), 3.89 (s,3H), 7.4-7.73 (m.8H). 
8 3.4 (s,3H). 3.87 (s,3H). 7.3-7.6 (m,12H). 

5 2.3 (s,9H), 3.4 (s,3H), 3.87 (s,3H), 7.5 (m,6H), 7.7 (d,2H). 

8 3.40 (s,3H), 3.80 (s.3H), 6.6-6.8 (m.3H). 6.9-7.1 (m,4H), 7.2 (in,2H). 

7.4 (m,3H). 

5 2.14 (s,3H), 3.35 (s.3H), 3.75 (s,3H), 6.40 (d,lH.J=8.0), 6.48 
(d.lH.J=8.0), 7.03 (m,lH), 7.1-7.3 (in,5H), 7.3-7.4 (m,2H). 7.59 (m.lH). 
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6 3.38 (s,3H), 3.82 (s,3H), 6.65-6.75 (m.3H), 7.0-7.3 (m,7H), 7.3-7.4 
(m,2H). 

5 3.38 (s,3H). 3.86 (s,3H), 6.8-6.9 (m,2H), 7.0-7.1 (m,2H), 7.15 (m,lH), 
7.2-7.3 (m,lH), 7.4-7.5 (m,3H), 8.35 (in,lH), 8.6 (in.lH). 

6 3.39 (s3H). 3.82 (s.3H). 3.83 (UH), 6.6-6.7 (m,3H). 6.9-7.0 (m.lH). 
7.0 (m,3H), 7.1-7.2 (m.3H). 7.3-7.4 (m,2H). 

6 3.39 (s,3H). 3.82 (s,3H). 3.93 (s,3H), 6.46 (d,lH,J=7.8), 6.66 
(dJH.J=7.7), 6.9-7.0 (m.3H), 7.1-7.3 (m,4H), 7.4 (m,2H). 
6 3.39 (s3H), 3.85 (s,3H), 6.68 (d, 1H,J=6.5). 6.85-6.95 (m,3H), 7.04 
(dd,lHJ= 1.2,8.3). 7.25 (m,lH), 7.30-7.45 (m,4H). 

5 3,38 {S.3H), 3.83 (s3H). 6.7-6.8 (m,3H), 7.0-7.1 (m,2H). 7.2-7,3 
(m.3H), 7.4 (m,2H). 7.5 (m,lH). 7.66 (m,lH). 

6 2,13 (s,6H), 3.38 (s,3H), 3.81 (s.3H), 6.5 (ni.2H), 6.6 (m.lH), 7.0-7.2 
{m.6H), 7.35 (in,2H). 

5 3.4 (s,3H). 3.89 (s,3HX 7.4 (m,5H). 7.7 (s,2H). 

6 8.18 (s,lH). 8.05 (d,lH), 7.75 (m.2H), 7.55 (m,2H). 7.4 (in,2H), 3.45 
(s,3H). 

6 3.4 (s,3H), 3.89 (s,3H), 7.3-7.6 (ni,6H), 7.65 (d,lH), 7.8 (3,1H). 
5 7.65 (d,lH), 7.05-7.6 (m,l IH), 6.9 (d,lH). 5.15 (m.2H). 3.89 (s.3H), 
3.38 {s,3H). 

5 7.82 (t,lH), 7.64 (m,3H), 7.44 (m,3H). 7,25 (m.lH), 6.71 (s,lH). 5.13 
{q,2H), 4.0 (s,3H), 3.88 (s,3H). 3.41 (s,3H). 

6 3.39 (S.3H), 3.83 (s3H), 6.60-6.75 (m,3H), 7.00-7.10 (m3H). 7.2-7.4 
(m,5H). 7.62 (dd,lHJ=l. 6.7,8). 

5 1.19 (t,3H), 2.62 (q,2H,J=7.5), 3.39 (s,3H), 3.82 (s,3H), 6.60-6.70 

(m3H). 6.95 (m^lH), 7.05 (m,lH). 7.1-7.3 (m.5H), 7.38 (m.2H). 

5 7.55 (m,2H), 7.47 {m,2H), 3.86 (s.3H), 3.39 (s,3H). 

5 8.05 (s,lH), 7.65 (d,lH), 7.60 (m, lH), 7.55 (m,lH), 7.45 (m,2H). 7.35 

(m,lH). 3.78 (s,3H). 3.36 (s,3H). 

5 7.75 (s.lH), 7.60 (d.lH), 7.55 (in,lH), 7.45 (ni,2H). 7.40 (d,lH), 7.10 
(m,lH), 3.79 (S.3H), 3.38 (s,3H). 

6 3.4 (S.3H), 3.87 (s,3H), 7.3-7.6 (m.l3H). 

8 3.4 (S.3H), 3.9 (s,3H). 7.4-7.6 (m.4H), 8.0 (s,lH), 8.3 (s.2H). 

8 7.65-7.55 {m.2H). 7.5-7.45 (m,3H). 7.04 (d,lH). 3.80 (s,3H), 3.38 

(S.3H). 

6 3.408 (S.3H). 3.89 (s,3H). 7.4-7.6 (m,3H). 7.7 (d,lH). 7.9 (d,lH). 
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467 5 8.2 (s,lH). 8.1 (d.lH). 7.6 (d.lH). 7.35-7.55 (m.5H). 3.84 (s.3H), 3.40 
(S.3H). 

468 5 3.35 (s,3H), 3.84 (s3H). 3.88 (s.3H). 7.0 (in,4H). 7.2 (m.2H). 7.4 
(m,2H). 7.71 (dd,2H), 8.03 (s.lH). 

469 5 3.38 (s.3H). 3.86 (s3H). 6.68 (d, 1H.J=8.5). 6.80 (in,lH), 6.82-6.91 
(m.3H), 7.07 (dd,IH,J=1.0.8.2). 7.2(in.lH). 7.3-7.5 (m,4H). 

470 5 3.40 (S.3H). 3.83 (s,3H). 6.66 (m,2H), 6.76 (m.lH), 7.04 (d.lH.J=8.2), 

7.2- 7.5 (m,7H). 

471 5 3.40 (s,3H). 3.83 (s,3H), 6.6 (m.lH), 6.65 (in,lH), 6.80 (m,lH), 7.00 
(in.lH). 7.2-7.3 (in.2H).7. 35-7.40 (in,2H). 7.55-7.60 (m.lH), 8.19 
(d.2H.J=8.2). 

472 6 3.38 (s.3H). 3.84 (s,3H). 6.7-6.9 (m,5H), 7.0-7.5 (in.6H). 

473 S 2.16 (s,3H). 2.29 (s,3H). 3.38 (s,3H), 3.83 (s,3H). 6.6-6.7 (m,3H), 6.76 
(m.lH). 6.89 (d,lH.J=7.8). 7.02 (m,lH. 7.1 (m.lH). 7.2-7.3 (in,2H). 

7.3- 7.4 (m,2H). 

479 S 7.57 (m.2H). 7.44 (m.2H), 7.24 (m.2H). 7.05 (d,lH), 5.21 (q,2H), 3.89 
(S.3H). 3.4 (S.3H). 3.02 (m.2H), 2.15 (s^H). 1.95 (m,2H). 1.33 (s.6H). 

480 5 7.48 (m.4H), 7.27 (m.3H). 5.23 (q.2H), 3.89 (s,3H), 3.66 (t,2H). 3.4 
, (s,3H), 3.09 (t,2H), 2.17 (s,3H), 2.06 (m,2H). 

481 6 7.5 (m,4H). 7.2(m,2H). 7.03 (d, IH), 5.26 (AB q,2H). 3.46 (s.3H). 3.01 
(m.2H). 2.14 (s,3H), 1.9 (m,2H), 1.32 (s.6H). 

482 6 7.5 1 (in.4H), 7.26 (m.SH). 5.22 (dd.2H), 3.65 (UH), 3.46 (s.3H). 3.08 
(t,2H), 2.15 (S.3H), 2.08 (m,2H). 

483 S 7.55 (d.lH). 7.45 (m.2H). 7.2-7.35 (in.4H), 6.95 (d.lH). 5.25 (m,2H). 
4.4 (in.2H). 3.88 (s,3H). 3.40 (s,3H), 2.18 (s,3H). 

485 S 7.6-7.45 (m^H), 3.82 (s.3H). 3.38 (s.3H). 

490 6 8.35 (s.lH), 8.15 (d,lH). 7.7-7.4 (m,8H). 7.36 (m.3H). 3.78 (s.3H). 3.37 

(S.3H). 

492 6 8.15 (s,lH), 8.00 (d.lH). 7.65-7.30 (m.6H), 4.24 (q.2H), 3.76 (s,3H). 

3.37 (s,3H), 1.48 (t,3H). 

493 8 8.35 (s.lH), 8.15 (d.lH). 7.7-7.4 {m.7H), 7.09 (m,3H). 3.79 (s,3H), 3.38 
(S.3H). 

494 6 8.65 (d.lH), 8.40 (s.lH). 8.20 (d.IH). 7.75-7.4 (m,9H), 3.78 (s,3H), 

3.38 (s,3H). 

495 S 8.25 (S.1H), 8.10 (d.IH). 7.65-7.45 (m.5H), 7.40 (t,lH). 4.9 (m.lH). 
4.51 (m,2H). 3.90 (m.IH). 3.77 (s.3H). 3.60 (m.lH). 3.37 (s.3H). 
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1.90-1.55 (in,6H). 

5 10.09 (s,lH). 8.66 (s,lH). 8.45 (d,lH). 8.0 (d.lH), 7.7-7.55 (m^H) 7.5 
(m,2H), 3.80 (s.3H). 3.36 (s,3H). 

6 3.38 (S.3H), 3.86 (s.3H). 6.75 (s,lH). 6.75-6.83 (m,2H), 6.88 
(d,2H,J=l .7). 7.05 (m.2H), 7.09 (MH.J=1.7), 7.2-7.4 (m,3H). 

5 3.38 (S.3H), 3.84 (s,3H), 6.7-6.8 (in,3H). 7.04 (dd,lHJ=l.l, 8.2). 
7.19-7.45 (m,9H). 

S 3.38 (s3H), 3.84 (s,3H), 6.70 (m,2H), 6.75-6.83 (m.4H), 7.04 
(dd,lHJ=l. 0.8.2), 7.2-7.3 (m^H). 7.35-7.40 (in,2H). 
5 3,38 (S.3H), 3.84 (s.3H). 6.7-6.8 (m,3H), 6.8-6.9 (in,lH). 6.9-7.1 
(m.3H), 7.2-7.3 (m,2H), 7,35-7.40 (m,2H). 

5 3.38 {S.3H), 3.83 (s,3H). 6.6-6.7 {m.3H), 6.80-7.00 (m.4H). 7.20-7,25 
(m.2H), 7.30-7.40 (m,2H). 

6 8.9 (S.1H), 8.4 (d,lH). 7.65 (d,lH). 7.55 (m.lH). 7.49 (m.2H). 6.9 
(d,lH). 4.82 (q.2H). 3.80 (s.3H), 3.37 (s,3H). 

6 7.85 (s,lH), 7.8 {d.lH). 7.3-7.6 (m.6H). 3.85 (s.3H), 3.40 (s.3H). 2.49 
(S.3H). 

6 7.57 (m.2H). 7.49 (in.2H). 7.02 (d,lH), 6.45 (d.lH). 3.80 (s.3H), 3.37 
(S.3H) 

5 8.21 (d,2H). 8.1 {d,2H). 7.7-7,4 (m.9H). 3.77 (s,3H), 3.37 (s,3H) 

5 7.7 (d,lH). 7.6-7.4 (iiu5H). 7.25 (m.lH), 6.9 (dd.lH). 6.75 (s.lH), 3.80 

(S.3H). 3.34 (S.3H). 

5 7.55 (m,2H), 7.45 (m.2H). 3.83 (s,3H), 3.39 (s3H). 1.32 (s,9H). 
S 7.75 (d,lH), 7.7-7,4 (m,5H). 7.3 (m.lH), 6.95 (dd,lH), 3.77 (s,3H). 
3.38 (s,3H). 1.00 (t,9H), 0.76 (q,6H). 

5 7.75 (d,lH), 7.65 (m.2H), 7.6-7.45 (m,3H), 7.3 (m,lH), 6.9 (m.lH). 
3.77 (s,3H). 3.38 (s.3H). LOO (s,9H), 0.22 (s,6H). 
8 8.1 (d,lH), 8.05 (sJH), 7.65-7.55 (in,2H). 7.5-7.45 (m,3H), 7.3 
(dd,lH). 4.88 (s,2H). 3.78 (s,3H). 3.37 (s,3H). 

5 8.1 (d.lH), 8.0 (S.1H). 7.65-7.45 (m,5H), 7.3 (m.lH), 6.5 (q.lH). 3.78 
(s,3H), 3.37 (s,3H), 1.92 (d,3H). 

5 8.1 (d.lH). 8.0 (S.1H), 7.65-7.55 (m.2H). 7.5-7.45 (m,3H), 7.3 (mJH). 
7.15 (dd,lH). 5.05 (dd,lH). 4.7 (dd.lH). 3.78 (s.3H). 3.37 (s.3H). 
8 8.05 (d,lH), 7.95 (s.lH), 7.65-7.4 (m,5H). 7.15 (dd,lH), 3.77 (s,3H), 
3.37 {S.3H), 1.37 {s,9H). 

8 7.95 (d,lH), 7.7-7.3 (m,6H). 7.15 (dd.lH), 5.28 {s,2H), 3.8 (s,2H). 3.77 
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(s,3H), 3.38 (s,3H). 0.95 (m,2H). 0.0 (s.9H). 

6 8,2 (d,lH), 8.1 (sJH). 7.65-7.45 (m,5H), 7.35 (dd.lH). 3.80 (s,3H), 
3.37 (s,3H). 

5 7.64 (d,lH). 7.55 (m.lH), 7.47 (m.3H). 3.80 (s,3H), 3.39 (s,3H). 

8 7.54 (m.2H). 7.46 (m,2H), 7.33 (s,lH), 7.24 (m.3H). 4.09 (s,2H). 3.73 

(s,3H), 3.39 (S.3H). 

5 7.53 (in,2H), 7.46 (m,2H), 7,27 (s,4H). 4.08 (s,2H), 3.73 (s.3H), 3.38 
(s,3H). 

[in C5D5]: 6 8.15 (s,lH). 8.1 (d,lH), 7.15 (m,lH), 7.1 (t,lH). 7.05 
(m.lH), 6.9 (dd,lH), 6.8 (m,2H), 3.25 (s,3H). 3.0 (s3H), 0.15 (s.9H). 
S 7.75 (d.lH), 7.7 (s.lH), 7.65 (s,lH), 7.55 (ni,lH), 7.5 (m.2H), 7.35 
(t.lH). 7.0 {d.lH). 6.15-6.0 (m,lH), 5. 45 (d.lH), 5.3 (d,lH), 4.6 (42H). 
3.77 (s,3H), 3.37 (s,3H). 

5 7.8 (d,lH). 7.75 (s,lH). 7.65 (s,lH), 7.55 {m,lH). 7.5 (m,2H), 7.35 
(t,lHX 7.05 (dd,lH), 6.05 (s.lH), 5. 7 (s.lH), 4.7 (s,2H). 3,78 (s3H), 3.37 
(s3H). 

8 7.3-7.5 (m.3H). 7.2 (saH). 4.4^.7 (q,2H), 3.861 (s3H), 3.6 (q,2H)» 
3.384 (S.3H), 

8 7.65 (S.2H), 7.35-7.6 (m,4H), 7.3 (IH). 7.1 (IH). 3.8 (s,3H). 3.4 (s,3H). 

6 8.21 (s,lH), 8.05 (d.lH), 7.65 (d,lH), 7.55 (m.lH), 7.5 (m,3H), 7.4 
(m,lH), 6.8 (dd,lH), 5. 85 (d,lH), 5.3 (d.lH), 3.77 (s,3H), 3.37 (s,3H). 
8 8.2 (s,lH). 8.1 (d,lH). 7.35-7.65 (m,6H), 3.84 (s3H), 3.40 (s,3H). 

[in Me2SO'd^]: 8 7.75 (d,lH), 7.65 (m,2H), 7.55 (t.lH), 3.80 (s.3H), 3.5 
{m,4H), 3.27 (s,3H), 1.15 (m,6H). 

6 7.85 {S,1H), 7.75 (d,lH), 7.3-7.6 (m.6H). 3.84 (s,3H). 3.40 (s,3H). 2.9 
(in,2H). 1.3 (t,3H). 

8 8.82 (d,J=5H2.1H), 7.95 (s.lH), 7.61 (m,lH), 7.47 (m,3H). 7.25 
(m.lH). 5.19 (m.2H), 4.11 (s,3H), 3.90 (s,3H), 3,42 (s,3H). 
8 8.14 (d,2H), 7.6 (d,2HX 7.56 (m,2H), 7.49 (m,2H). 3.78 (s.3H), 3.36 
(s,3H), 3.19 (s,lH). 

8 8.1 1 (d,2H), 7.6 (m^H), 7.53 (d.2H), 7.48 (in,2H), 3.77 (s.3H). 3,36 
(S.3H). 0.26 (s,9H). 

8 7.55 (m,2H), 7.46 (m.2H), 3.86 (s,3H), 3.40 (s,3H). 

8 7.51 (ni,5H), 7.26 (in,3H), 5.23 (q,2H). 3.89 (s,3H), 3.41 (s.3H), 2.48 

(s,3H), 2.17 (s3H). 

8 7.55 (d,lH). 7.39 (ni,4H). 7.2 (m,lH), 7.08 (IH), 6.99 (d.lH), 4,34 




PCT/US96/10326 



168 

(in.2H), 3.84 (s,3H), 3.42 (s3H), 2.46 (s,3H). 

6 8.25 (m,lH), 8.15 (dJH), 7.65-7.45 (m,6H). 7,39 {t,lH), 3.78 (s,3H). 
3.37 (s,3H). 

8 7.65 (d,lH), 7.55 (m,lH), 7.49 (m,4H), 6.85 (in,lHX 5.26 (s,4H), 3.77 
(m,7H). 3.39 (s,3H). 1.0 (m.4H), 0.00 (s.l8H). 

8 7.78 (distorted dJH). 7.57-7.50 (m,2H), 7.45-7.40 (m,2H). 7.30-7.28 
(m,lH). 7.04 (s,lH). 6.83-6.80 (m,lH), 3.95 (apparent d. 3H). 1.28 
(S.9H). 

5 7.6 (d,lH), 7.45 (m,4H), 7.4 (s.lH), 7.25 (m,2H). 5.0 (m,2H), 3.91 
(s,3H), 3.41 (s3H), 2.24 (s,3H). 

6 7.55 (m,2H). 7.5 (m,2H), 7.45 (d,2H). 6.67 (t.lH), 4.43 (q,4H), 3.81 
(s,3H), 3.33 (s,3H). 

57.55 (s,lH), 7.4 (m,4H). 7.2 (in,lH). 6.7 (in,2H), 4.33 (m.2H), 3.86 
(s,3H), 3,43 (S.3H), 2.44 (s,3H). 

5 7.53 (d.lH), 7,4 (in.2H), 7.2 (m.lH), 7.06 (m,lH), 6.71 (d.2H). 4.32 
(q.2H). 3.875 (s,3H), 3.44 (s,3H). 2.46 (s,3H). 

major component: 5 7.33 (d,lH), 6.95 (d,lH), 5.31 (d,2H), 3.904 (s,3H). 
3.42 (S.3H), 2.74 (q,2H), 1,1 1 (t,3H) plus peaks overlapping with minor 
component at 7.88 (d). 7.79 (m). 7.61 (d), 7.49 (t); 
minor component: S 6.62 (s.lH), 5.22 (d,2H), 3.899 (s,3H), 3.41 (s.3H), 
2.45 (s,3H), 2.22 (d,3H) plus peaks overlapping with major component at 
7.88 (d). 7.79 (m), 7.61 (d), 7.49 (t). 

5 8.69 (m,lH), 7.94 (s^lH). 7.85-7.73 (m,4H), 7.61 (d.lH), 7.59-7.45 
(m,2H), 7.38 (dd,lH), 5.50 (AB pattern. 2H), 3.78 (s3H), 3.35 (s,3H), 
2.25 (S.3H). 

5 7.70 (saH). 7.54 (m.4H), 7.34 (t,lH), 5.11 (s,2H). 3.86 (s.3H), 
3.32 (s,3H). 2.14 (s,3H). 0.28 (s,9H). 

67.86 (s,lH). 7.76 (d,lH), 7.64 (d.lH), 7.59 (d.lH), 7.54 (d,lH), 
7.53-7.47 (m,lH), 5.01 (br s,2H). 4.96 (s,2H), 3.89 (s,3H), 3.33 (s,3H). 

6 7.65 (d.lH). 7.6 (s,lH). 7.4-7.55 (m,4H), 7.35 (t,lH). 7.25 (d.lH). 5.2 
(m.2H), 4,0 (m,lH), 3.43 (s,3H), 2.6 (d,3H), 2.23 (s,3H), 0.24 (s.9H). 

S 7.6 (d.lH), 7.4-7.55 (m.5H), 7.35 (m,2H), 5.24 (s.2H), 3.54 (s.3H), 2.15 
(s,3H). 

5 7.65 (m,2H), 7.55 (s,2H). 7.5 (m,2H), 7.25 (IH), 5.2 (m,2H), 4.1 . 

(m,lH), 3.43 (S.3H), 2.55 (d.3H), 2.24. (s,3H). 0.25 (s,18H). 

5 7.2-7.7 (m,8H), 5.3 (d,2H). 3.4 (s3H), 2.6 (s,6H), 2.2 (s3H). 0.3 
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(S.9H). 

653 57.85(s.lH).7.75(d.lH). 7.6 (m.2H). 7.43 (m.3H). 7.2 (d.lH), 5.2 
(m.2H), 3.5 (S.3H), 2.2 (s.3H), 2.0 (s.3H). 

654 S 7.45 (s. 1 H). 7.25-7.4 (m.SH), 7.2 (d. 1 H), 3.55 (s.3H), 2.28 (s,3H). 

655 6 7.25-7.4 (m,3H). 7.15 (d.lH). 3.5 (s.3H). 2.3 (m.2H), 2.2 (s3H), 1. 1 
(t.3H). 

656 5 8.1 {d,lH). 8.0 (s.lH). 7.65-7.4 (m.4H), 7.3 (m.lH). 3.79 (s,3H). 3.36 
(s,3H). 

658 6 8.03 (S.2H), 7.55 (s,2H). 7.5 (s.lH). 7.45 (s.lH), 3.81 (s.3H). 3.35 
{s,3H). 

659 5 8.61 (S.2H). 7.95 (s.lH). 7.56 (in,2H). 7.5 (m.lH), 3.82 (s.3H). 3.35 
(S.3H). 

661 5 8.25 (d,2H). 7.69 (d.2H). 7.59 (d,lH). 7.55-7.5 (m.2H). 3.79 (s,3H). 

3.35 (s,3H). 

663 8 7.55 (d,lH). 7.5 (m.2H). 3.79 (s.3H). 3.40 (s.3H). 1.35 (s.9H). 

664 5 7.98 (d,2H). 7.65 (d,lH). 7.53 (d,2H). 7.5-7.35 (in.2H), 3.77 (s.3H), 
3.30 (s,3H). 

665 5 8.2 (s,lH), 7.95 (d.lH). 7.65 (d.lH), 7.5-7.35 (m^H). 3.79 (s.3H), 3.31 
(S,3H). 

667 5 8.05 (d.lH), 7.95 (s.lH). 7.65 (d.lH), 7.5-735 (in.3H). 7.3 (d.lH). 3.77 
(s,3H), 3.45 (S.3H). 

668 S 7.6 (dd,lH), 7.5 (m.2H), 3.8 1 (s,3H). 3.36 (s.3H). 1.30 (s,9H). 

670 5 8.58 (S.2H). 7.95 (s,lH), 7.65 (d.lH), 7.5-7.35 (in.2H), 3.80 (s.3H). 3.31 
(s,3H). 

671 68.04 (d.2H). 7.6 (dd.lH). 7.43 (d.4H). 3.75 (s.3H), 3.31 (s.3H). 1.32 
(S.9H). 

681 6 2.22 (S.3H), 2.25 (s,3H), 3.39 (s.3H). 3.82 (s.3H), 6.80-6.90 (m,3H). 
6.82 (d.lHJ=8.2). 6.93 (d.lHJ=7.7). 7.05-7.10 (in.2H). 7.15-7.30 
(in,4H). 

682 6 2.26 (s,3H). 3.39 (s.3H), 3.82 {s.3H). 6.65 (m. 1 H). 6.70 (m.2H). 6.84 
(d.lH.J=7.5), 7.0-7.1 (m,4H), 7.2-7.4 (m.4H). 

683 8 2.26 (s,3H). 3.39 (s.3H). 3.83 (s,3H). 6.6-6.7 (m.3H), 6.84 (d, 1 H J=7.4), 
7.0-7.15 (m.3H). 7.2-7.3 (in,3H). 7.49 (dd.lH.J=1.7,7.9). 

684 8 2.26 (s.3H). 3.39 (s,3H), 3.82 (s.3H), 6.6-6.7 (m,3H). 6.84 (d.l H4=7.7). 
7.0-7.2 (m^H), 7.25 (in,lH), 7.28 (m.lH). 

688 8 2.26 (s,3H), 3.38 (s.3H), 3.84 (s,3H), 6.63 (t.lH,J=2.2). 6.68 (in,2H), 
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6.83 (d,lHJ=8.0), 6.95-7.10 (m,5H). 7.2 (m,lH), 7.26 (m,lH). 
689 5 2.26 (s3H), 3.39 {s,3H), 3.81 (s,3H). 6.6-6.7 (m,3H). 6.82 (m,lH). 

6.95-7.05 (m,3H), 7.1-7.2 (m.2H), 7.28 (m,lH). 
692 5 7.99 (s.2H). 7.50 (m, IH). 7.38 (m,2H). 3.82 (s,3H), 3.38 (s.3H), 2.32 

(s,3H). 

700 6 7.35 (d,J=9.0Hz.lH), 7.15 (ci,J=2.7Hz.lH), 6.93 (dd,J=9.0. 2.7 Hz,lH). 

3.85 (S.3H), 3.78 (s.3H), 3.39 (s.3HX 1.37 s,9H), 
707 5 2.28 (s,3H). 3.36 (s,3H), 3.91 (s,3H). 6.85 (m, IH), 6.9-7.0 (m,2H). 7.25 

(m,lH), 7.3-7.4 (m,2H). 
726 6 2.26 (s,3H), 3.39 (s,3H), 3.83 (s,3H). 6.6-6.7 (m,3H), 6.80-6.85 (m,lH). 

7.0-7,1 (in,3H). 7.2-7.4 (m^H), 7.61 (dd.lH,fcl. 4.7.8). 

a NMR data are in ppm downfield from tetramethylsilane. Couplings are designated 
by (s)-singlet, (d)-doublet, (t)-triplet, (q)-quartet, (m)-multiplet, (dd)-doublet of 
doublets, (dt)-doublet of triplets, (br)-broad, (br s)-broad singlet, (br m)-broad 
multiplet, (AB q)-AB pattern quartet. Coupling constants (indicated by J) are in Hertz. 

5 

BIQLOGICAT. EXAMPLES OF THE INVENTION 
Test compounds were first dissolved in acetone in an amount equal to 3% of the 
final volume and then suspended at a concentration of 200 ppm in purified water 
containing 250 ppm of the surfactant Trem® 014 (polyhydric alcohol esters). The 
10 resulting test suspensions were then used in Tests A-F. Spraying these 200 ppm test 
suspensions to the point of run-off on the test plants is the equivalent of a rate of 
500 g/ha. 

TESTA 

The test suspension was sprayed to the point of run-off on wheat seedlings. The 
15 following day the seedlings were inoculated with a spore dust of Erysiphe graminis 
/. sp. tritici, (the causal agent of wheat powdery mildew) and incubated in a growth 
chamber at 20'*C for 7 days, after which disease ratings were made. 

TESTB 

The test suspension was sprayed to the point of run-off on wheat seedlings. The 
20 following day the seedlings were inoculated with a spore suspension of Puccinia 

recondita (the causal agent of wheat leaf rust) and incubated in a saturated atmosphere 
at 20°C for 24 h, and then moved to a growth chamber at 20''C for 6 days, after which 
disease ratings were made. 
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TESTC 

The test suspension was sprayed to the point of run-off on rice seedlings. The 
following day the seedlings were inoculated with a spore suspension of Pyricularia 
oryzae (the causal agent of rice blast) and incubated in a saturated atmosphere at 27°C 
5 for 24 h, and then moved to a growth chamber at 30°C for 5 days, after which disease 
ratings were made. 

TESTD 

The test suspension was sprayed to the point of run-off on tomato seedlings. The 
following day the seedlings were inoculated with a spore suspension of Phytophthora 
10 infestans (the causal agent of potato and tomato late blight) and incubated in a saturated 
atmosphere at 20°C for 24 h, and then moved to a growth chamber at 20''C for 5 days, 
after which disease ratings were made. 

TESTE 

The test suspension was sprayed to the point of run-off on grape seedlings. The 
15 following day the seedlings were inoculated with a spore suspension of Plasmopara 
viticola (the causal agent of grape downy mildew) and incubated in a saturated 
atmosphere at 20**C for 24 h, moved to a growth chamber at 20°C for 6 days, and then 
incubated in a saturated atmosphere at 20°C for 24 h, after which disease ratings were 
made. 

20 TESTE 

The test suspension was sprayed to the point of run-off on cucumber seedlings. 
The following day the seedlings were inoculated with a spore suspension of Botrytis 
cinerea (the causal agent of gray mold on many crops) and incubated in a saturated 
atmosphere at 20'*C for 48 h, and moved to a growth chamber at 20''C for 5 days, after 

25 which disease ratings were made. 

Results for fungicide Tests A-F are given in Table A for compounds of 
Formulae lA and IB. In the table, a rating of 100 indicates 100% disease control and a 
rating of 0 indicates no disease control (relative to the controls). A dash (-) indicates no 
test results. ND indicates disease control not determined due to phytotoxicity. 

30 

Table A 



Cmpd No. 

187 
239 
263 



Test A 
100 
99 
35 



TestB 
96 
97 
99 



Teste 

74 
90 
32 



TestD 

75 
73 
77 



TestE 

100^ 

5a 
43a 



Test F 

88 
0 
44 
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20 




7 


667 


99 


100 


53 


20 


99* 


0 


VJQO 














669 


91 


94 


0 


20 


100* 


82 


670 


100 


86 


53 


20 




7 


671 


86 


94 


53 


60 


39* 


67 


672 


100 


100 


96 


85 


94* 


0 


673 


99 


99 


90 


ND 


97* 


0 


674 


99 


100 . 


90 


20 


75* 


60 


675 


100 


100 


98 


ND 


100* 


0 
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676 


100 


100 


94 


- 


100^ 


0 


611 


9ia 


99 


100 


91 


100^ 


0 


678 


100 


100 


90 


ND 


100^ 


0 


679 


100 


100 


93 


91 


100^ 


0 


680 


100 


99 


97 


62 


86^ 


0 


685 


95 


86 


74 


0 


19a 


61 


690 


99 


99 


74 


0 


loa 


77 


691 


99 


94 


60 


95 


59a 


87 


692 


99 


99 


74 


100 


96^ 


61 


693 


91 


99 


83 


100 


looa 


0 


694 


86 


94 


83 


83 


63^ 


92 


695 


86 


94 


74 


100 


4ia 


0 


699 


100 


100 


93 


ND 


100^ 


0 


700 


98 


99 


0 


ND 


100^ 


0 


704 


100 


100 


100 


- 


100^ 


0 


705 


99a 


99a 




- 


62^ 


- 


706 


100 


100 


94 


ND 


100^ 


0 


708 


91 


93 


52 


16 


79a 


0 


709 


98 


97 


0 


63 


- 


0 


712 


91 


97 


31 


78 


97a 


48 


713 


91 


86 


90 


100 


24a 


94 


714 


84 


86 


94 


14 


24a 


0 


716 


99 


99 


91 


- 


100* 


0 


717 


100 


99 


91 


ND 


100* 


0 


719 


100 


100 


90 


1 


39a 


0 


720 


99 


94 


53 


25 


0* 


47 


721 


99 


94 


32 


25 


94a 


82 


722 


100 


99 


74 


76 


73a 


47 


723 


100 


100 


91 


76 


84* 


0 


724 


100 


100 


94 




100* 


0 


725 


100 


99 


91 


76 


100* 


47 


727 


99 


99 


90 


23 


86* 


83 


728 


99 


100 


90 


23 


91* 


0 


729 


99 


100 


90 


86 


100* 


0 


730 


100 


99 . 


90 


0 


50* 


70 


731 


100 


100 


90 


63 


100* 


0 
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a Compound was tested at 10 ppm (equivalent to 25 g/ha). 
b Compound was tested at 40 ppm (equivalent to 100 g/ha). 
c Compound was tested at 2 ppm (equivalent to 5 g/ha). 
d Compound was tested at 100 ppm (equivalent to 250 g/ha). 

5 

Results for arthropodicide Tests G-L are given below for compounds of 
Formulae I, lA and IB. 

TESTG 

jpall Armvworm 

1 0 Test units, each consisting of a H.LS. (high impact styrene) tray with 1 6 cells were 

prepared. Wet filter paper and approximately 8 cm^ of lima bean leaf was placed into 
twelve of the cells. A 0.5-cm layer of wheat germ diet was placed into the four 
remaining cells. Fifteen to twenty third-instar larvae of fall armywoim {Spodoptera 
frugiperda) were placed into a 230-mL (8-ounce) plastic cup. Solutions of each of die 
1 5 test compounds in 75 :25 acetone-distUled water solvent were sprayed into the tray and 
cup. Spraying was accomplished by passing the tray and cup on a conveyer belt directly 
beneath a flat fan hydrauUc nozzle which discharged the spray at a rate of 
0. 138 kilograms of active ingredient per hectare (about 0. 13 pounds per acre) at 207 kPa 
(30 p.s.i.). The insects were transferred from the 230-mL cup to the H.I.S. tray (one 
20 insect per cell). The trays were covered and held at 27°C and 50% relative humidity for 
48 hours, after which time readings were taken on the twelve cells with lima bean leaves. 
The four remaining cells were read at 6-8 days for delayed toxicity. Of the compounds 
tested, the following gave control efficacy levels of 80% or greater: 313, 329, 404, 493, 
538, 543, 546, 672, 673. 674. 677. 678. 679, 680, 688, 699. 701. and 703. 
25 TESTH 
Southern Com Rootworm 

Test units, each consisting of a 230-mL (8-ounce) plastic cup containing a 6.5-cm2 
(1-square-inch) plug of a wheatgerm diet, were prepared. The test units were sprayed as 
described in TEST G with individual solutions of the test compounds. After the spray on 
30 the cups had dried, five second-instar larvae of tiie souOiem corn rootworm (Diabrotica 
■ undecimpimctata howardi) were placed into each cup. The cups were held at 2TC and 
50% relative humidity for 48 hours, after which time mortality readings were taken. The 
same units were read again at 6-8 days for delayed toxicity. Of the compounds tested, 
the following gave control efficacy levels of 80% or greater: 11*, 207, 304, 313, 341, 
35 345, 403. 404. 413, 442, 443, 445, 451, 479, 500. 506, 514. 515, 537. 542. 546. 550. 
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675, 677, 679. 680, 682. 683. 684. 687. 688. 689. 699, 700. 701. 703, 704. 705. 706, 

715, and 717. 

* Tested at 0.55 kg/ha. 

TEST I 

5 fr^tftrT^afhoPT>er 

Test units were prepared from a series of 350-mL (12-ounce) cups, each 
containing oat (Avena satwd) seedlings in a 2.5-cm (1-inch) layer of sterilized soU. The 
test units were spiayed as described in TEST G with individual solutions of the test 
compounds. After the oats had dried from the spraying, 10 to 15 adult aster leafhoppers 

10 iMascrostelesSascifrons) were aspirated into each of the cups. The cups were covered 
with vented lids and held at 27°C and 50% relative humidity for 48 hours, after which 
time mortality readings were taken. Of the compounds tested, the following gave 

mortality levels of 80% or higher: 345, 672, 679, and 7 15. 

TEST J 

15 rnntarf Test Against Bl?»rlf Bean Aphid 

Individual nasturtium leaves were infested with 10 to 15 aphids (all morphs and 
growtii stages oi Aphis fabae) and sprayed with their undersides facing up as described 
in TEST G. The leaves were then set in 0.94.cm (3/8-inch) diameter vials containing 
4 mL of sugar solution (approximately 1.4 g per liter) and covered with a clear plastic 
20 29-mL (1-ounce) cup to prevent escape of the aphids that drop from tiie leaves. The test 
units were held at 7.TC and 50% relative humidity for 48 hours, after which time 
mortality readings were taken. Of tiie compounds tested, the following gave mortality 
levels of 80% or higher: 187, 272, 288, 304, 321, 325, 329. 342, 343, 348, 400, 413. 

515, 538, 550. 554, 674. 679, and 688. 
25 TESTK 

Twn-Spotted Spider Mite 

Pieces of kidney bean leaves, each approximately 6.5 cm2 (1 square inch) in area, 
that had been infested on the undersides with 25 to 30 adult mites ijetranychus urticae), 
were sprayed with tiieir undersides facing up on a hydraulic sprayer witii a solution of the 

30 test compound in 75:25 acetone-distilled water solvent. Spraying was accomplished by 
passing tiie leaves, on a conveyor belt, direcdy beneatii a flat fan hydraulic nozzle which 
discharged the spray at a rate of 0. 138 kilograms of active ingredient per hectare (about 
0 13 pounds per acre) at 207 kPa (30 p.s.i.). The leaf squares were then placed 
underside-up on a square of wet cotton in a petri dish and the perimeter of the leaf 

35 square was tamped down onto the cotton with foreeps so that the mites could not escape 
onto the untreated leaf surface. The test units were held at 2TC and 50% relative 
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humidity for 48 hours, after which time mortality readings were taken. Of the 

compounds tested, the following gave mortality levels of 80% or higher: 146, 162. 187. 

239. 247. 296, 306, 321, 325, 329, 343, 345, 373. 378, 467, 490, 493. 500. 515, 531. 

532', 537, 538. 550, 670. 672, 673, 674, 675, 676, 677. 679. 680, 681, 683, 690, 693, 
5 699,701,715, and 717. 

The same units were held an additional 5 days and read for larvicide/ovicide 

mortality and/or developmental effects. Of the compounds tested, the foUowing gave 

activity levels of 80% or higher: 15*. 187. 343. 420, 466. 520. 534, 535, 536, 540, 541, 

548, 550. 554, 682. 689, and 693. 
10 * Tested at 0.55 kg/ha. 

TESTL 

T arval twn-S potted Spider Mif f s (Teiranvchus urticae 

Solutions of the test compounds were prepared by dissolving in a minimum of 
acetone and then addmg water containing a wetting agent until the concentration of the 
15 compound was 50 ppm. Two-week old red kidney bean plants infested with two-spotted 
spider mites eggs were sprayed to run-off (equivalent to 28 g/ha) with the test solution 
using a turntable sprayer. Plants were held in a chamber at 25°C and 50% relative 
humidity. Of the compounds tested, the following gave larvicide/ovicide activity of 80% 
or higher seven days after spraying: 187. 466, 670, 674, 675, and 677. 



20 



Specific compounds of Formula H which are useful as intermediates for the 
preparation of the fiingicides and arthropodicides of Formula I where Y is oxygen are 
described in Index Tables N and O. The abbreviation "Ex." stands for "Example" and is 
followed by a number and step indicating in which example step tiie intermediate is 
25 prepared. 
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INDEX TABLE N 




OH 



w / Drfierein is HorR^ 



N — N 



\ 



CH3 



Cmpd No. 


X 


g3a 


pi.p. rQ) 


733 Ex. 1 Step C 


CI 


H 


solid* 


734 Ex. 1 Step D 


CH30 


H 


solid* 


735 Ex. 22 Step D 


CH30 


6-CH3 


194-196 


736 Ex. 22 Step C 


Ci 


6-CH3 


175-178 


737 


CH30 


4-CH3O 


163-165 


738 


CI 


4-CH3O 


192-194 



*See Index Table O for NMR data. 



Cmpd No. 
733 
734 



INDEX TABLE O 
iH NMR Data (CDCl^ solution unless indicated otherwise)^ 

5 8.18 (s,lH). 7.11 (t,2H). 6.91 (t,lH), 6.76 (d.lH). 3.56 (s.3H). 



5 8.40 (br s.lH). 7J20 (m,2H). 7.03 (d.lH). 6.94 (t.lH). 4.00 (s.3H). 3.48 
(s,3H). 

a iH NMR data are in ppm downfield from tetramethylsilane. Couplings are designated 
by (s)-singlet, (d)-doublet, (t)-triplet, (m)-multiplet, (br s)-broad singlet. 
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CLAIMS 



What is claimed is: 

1. A method for controlling arthropods comprising contacting the arthropods or 
their environment with an arthropodicidally effective amount of a compound selected 
5 from Formula I, iV-oxides and agriculturally suitable salts thereof. 



Y, 



A — N 

I 

wherein 

E is selected from: 

10 i) 1,2-phenylene optionally substituted with one of R^, R^, or both R^ and 

R^; 

ii) a naphthalene ring, provided that when G and Y are attached to the same 
ring, then G and Y are attached to adjacent ring members, the naphthalene 
ring optionally substituted with one of R^, R^, or both R^ and R^; and 

1 5 iii) a ring system selected from 5 to 12-membered monocyclic and fused 

bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 
containing 1 to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 

20 than 2 sulfurs, each fused bicyclic ring system optionally containing one 

nonaromatic ring that optionally includes one or two Q as ring members and 
optionally includes one or two ring members independently selected from 
C(=0) and S(0)2. provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 

25 ring members, each aromatic heterocyclic ring system optionally substituted 

with one of R^, R^, or both R^ and R"^; 
A is O; S; N; NR^; or CR^^. 

G is C or N; provided that when G is C, then A is O, S or NR5 and the floating 

double bond is attached to G; and when G is N, then A is N or CR^"^ and the 
30 floating double bond is attached to A; 

W is O; S; NH; NCCpC^ alkyl); or NOCCpC^ alkyl); 
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X is H; OR»; S(0)niR' ; halogen; Cy-C^ alkyl; Cj-Ce haloaikyl; C3-C6 cycloalkyl; 

cyano; NH2; NHR'; NCCpCg alkyOR^; NHCCi-C^ alkoxy); or 

N(Ci-C6alkoxy)R'; 
Rl is Ci-Ce alkyl; CpCe haloaikyl; Ci-C^ aikenyl; C2-C6 haloalkenyl; C2-C6 

alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 

alkoxycarbonyl; 

r2 is H; Ci-C^ alkyl; Cj-Cg haloaikyl; Cz-Cg aikenyl; C2-C6 haloalkenyl; C2-C6 
alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 
alkoxycarbonyl; hydroxy; C]-C2 alkoxy; or acetyloxy; 

R3 and R* are each independently halogen; cyano; nitro; hydroxy; Cj-Ce alkyl; 
Ci-Cg haloaikyl; C2-C6 aikenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 
haloalkynyl; Cj-Ce alkoxy; Ci-Cg haloalkoxy; C2-C6 alkenyloxy; C2-C6 
alkynyloxy; Ci-Cg alkylthio; Cj-Cg alkyisulfinyl; Cj-Cg alkylsulfonyl; formyl; 
C2-C6 alkylcarbonyl; C2-C6 alkoxycarbonyl; NH2C(0)' 
(C1-C4 alkyl)NHC(O); (€,-€4 alkyl)2NC(0); Si(R25)3; Ge(R25)3; 
(R25)3Si-OC-; or phaayl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R^ and optionally substituted with one or more R^O; or 

when E is 1,2-phenylene and R3 and R"* are attached to adjacent atoms, R^ and R"^ 
can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 
alkenylene or C3-C5 haloalkenylene each optionally substituted with 1-2 
C1-C3 alkyl; 

r5 is H; Ci-Ce alkyl; Cj-Ce haloaikyl; Cz-Cg aikenyl; C2-C6 haloalkenyl; Cj-Cg 
alkynyl; C2-C6 haloalkynyl; Cg-Cg cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 
alkoxycarbonyl; 

Y is -0-; -S(0)n-; -NR15-; -C(=0)-; -CH(ORl5)-; -CHR6-; -CHR6CHR6-; 

-CR6=CR6-; -CsC-; -CHRISQ-; -OCHRES-; -CHRl5S(0)n-; -S(0)nCHRl5.; 
-CHR150-N=C(R7)-; -(R7)C=N-0CH(R15)-; -C(R7)=N-0-; -0-N=C(R7)-; 
-CHR150C(=0)N(R15)-; -CHR150C(=S)N(R15).; -CHR15oC(=0)0-; 
.CHRl50C(=S)0-; -CHR15oC(=0)S-; -CHR15oC(=S)S-; 
-CHR15SC(=0)N(R15)-; -CHR15SC(=S)N(R15)-; -CHRl5SC(=0)0-; 
-CHR15SC(=S)0-; -CHR15SC(=0)S-; -CHR15SC(=S)S-; 
-CHRl5sC(=NRl5)S-; -CHR15N(R15)C(=0)N(R15)-; 
-CHRl50-N(R^5)C(=0)N(Ri5)-;-CHRl50-N(Rl5)C(=S)N(Rl5)-; 

-CHR150-N=C(R7)NR15.;-CHR15o-N=C(R7)OCH2-; 
-CHR150-N=C(R7)-N=N-; -CHR'50-N=C(R7)-C(=0)-; 
-CHRl 50-N=C(R7)-C(=N-A2-Z> )-A1 -; 
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-CHR15o-N=C(R7)-C(R'')=N-A2-a3-;-CHR150-N=C(-C(R7)=N-A2-Z>)-; 

-CHR15o-N=C(R7)-CH20-;-CHR150-N=C(R7)-CH2S-; 

-0-CH2CH20-N=C(R7)-; -CHR150-C(R15)=C(R7)-; -CHR150-C(R7)=N-; 

-CHR15S-C(R7)=N-; -C(R7)=N-NR15.; -CH=N-N=C(R7)-; 

-CHRl 5N(Rl 5).N=C(R7)-; -CHRI 5N(COCH3)-N=C(R7)s 

-0C(=S)NR15c(=0)-; -CHR6-C(=W1)-A1-; -CHR6CHR6-C(=W1)-A1-; 

-CR6=CR6-C(=W1)-A1-; -CsC-C(=W1)-A1-; -N=CR6-C(=WI)-A1-; or a 

direct bond; and the directionality of the Y linkage is defined such that the 

moiety depicted on the left side of the linkage is bonded to E and the moiety 

on the right side of the linkage is bonded to Z; 
Zl is H or -A3-Z; 
V/i is O or S; 

A^ is O; S; NR^^; or a direct bond; 

A^ is O; NR^5; or a direct bond; 

A3 is -C(=0)-; -S(0)2-; or a direct bond; 

each R6 is independendy H; 1-2 CH3; C2-C3 alkyl; C1-C3 alkoxy; C3-C6 
cycloalkyl; formylamino; C2-C4 alkyicarbonylamino; C2-C4 
alkoxycarbonylamino; NH2C(0)NH; (C1-C3 alkyl)NHC(0)NH; 
(C1-C3 alkyl)2NC(0)NH; N(Ci-C3 alkyl)2; piperidinyl; moipholinyl; 
1-2 halogen; cyano; ornitro; 

each R7 is independently H; Cj-Cg alkyl; Cj-Cg haloalkyl; Ci-Cg alkoxy; Cj-Cs 
haloalkoxy; Ci-Cg alkylthio; Ci-Cg alkylsulfinyl; Cj-Ce alkylsulfonyl; Cj-Cg 
haloall^lthio; Cj-Cg haloalkylsulfinyl; Ci-Cg haloalkylsulfonyl; C2-C6 
alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C3-C6 
cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; halogen; cyano; 
nitro; hydroxy; amino; NH(Ci-C6 alkyl); N(Ci-C6 alkyl)2; or morpholinyl; 

each Z is independendy selected from: 

i) Ci-Cio alkyl, C2-C10 alkenyl, and C2-C10 alkynyl each substituted with R^ 
and optionally substituted with one or more 

ii) C3-Cg cycloalkyl, C3-C8 cycloalkenyl and phenyl each substituted with 
and optionally substituted with one or more R^^; 

iii) a ring system selected from 3 to 14-membered monocyclic, fused bicyclic 
and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 
14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 
hetcroatoms independently selected from the group nitrogen, oxygen, and 
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sulfur, provided that each heterocyclic ring system contains no more than 4 
* nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 

nonaromatic or aromatic heterocyclic ring system substituted with and 
k optionally substituted with one or more R^^; 

5 iv) a multicyclic ring system selected from 8 to 14-membered fused-bicycUc 

and fiised-tricyclic ring systems which are an aromatic carbocyclic ring 
system, a nonaromatic caibocyclic ring system, or a ring system containing 
one or two nonaroniatic rings that each include one or two Q as ring 
members and one or two ring members independently selected from C(=0) 
10 and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 

multicyclic ring system substitoted with R^ and optionally substituted with 
one or more R^^; and 

v) adamantyl substituted with R^ and optionally substituted with one or more 
RiO; 

15 each Q is independently selected from the group -CHRl^-, -NRl^-, -0-, and 

-S(0)p-; 

r8 is H; 1-2 halogen; Ci-Cg alkyl; Ci-Cg haloalkyl; Cj-Ce alkoxy; CyC^ 
haloalkoxy; C2-C6 alkenyU C2-C6 haldalkenyl; C2-C6 aUcynyl; Cj-Cg 
alkylthio; Ci-Cg haloalkylthio; Ci-Cg alkylsulfinyl; Cj-Ce alkylsulfonyl; 
20 C3-C6 cycloalkyl; C3-C6 alkenyloxy; COzCCi-Cg alkyl); NHCCi-Cg alkyl); 

N(Ci-C6 alkyl)2; cyano; nitro; SiRi9R20R2i; or GeRl^20R2i. 

r9 is H; 1-2 halogen; Ci-Cg alkyl; Cj-Cg haloalkyl; Cj-Ce alkoxy; Cj-Ce 
haloalkoxy; C2-C6 alkenyl; C2-C6 haloalkenyl; Cj-Cq alkynyl; Cj-Ce 
alkylthio; Ci-Cg haloalkylthio; Ci-Cg alkylsulfinyl; Ci-Cg alkylsulfonyl; 
25 C3-C6 cycloalkyl; C^-C^ alkenyloxy; C02(Ci-C6 alkyl); NH(Ci-C6 alkyl); 

N(Ci-C6 alkyl)2; -C(Rl8)=NORl7; cyano; nitro; SF5; SiR22R23R24; or 
GeR22R23R24. ^j- r9 is phenyl, benzyl, benzoyl, phenoxy, pyridinyl. 
pyridinyloxy, thienyl, thienyloxy, furanyl, pyrimidinyl, or pyrimidinyloxy each 
optionally substituted with one ofR^K or both Rll and R^^; 
30 each R^o is independently halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; 

nitro; or cyano; or 

when R9 and an R'O are attached to adjacent atoms on Z, R^ and said adjacently 
attached Rl 0 can be taken together as -OCH2O- or -OCH2CH2O-; each CH2 
group of said taken together R9 and RlO optionally substituted with 1-2 
*^ 35 halogen; or 
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when Y and an are attached to adjacent atoms on Z and Y is 

-CHR15o-N=C(R7)-, -0-N=C{R7)-, -0-CH2CH20-N=C(R7)-, 
-CHR150-C(R>5)=C(R7)-. -CH=N-N=C(R7)-, -CHR15N(R»5)-N=C(R7)- or 
-CHR15n(COCH3)-N=C(R'^)-, R'' and said adjacently attached R^O can be 
5 taken together as -(CH2)i-J- such that J is attached to Z; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; -CH2S-; -N(R16)CH2-; or 
-CH2N(R*^)-; each CH2 group of said J optionally substituted with 1 to 2 
CH3; 

Rl 1 and R^^ are each independently 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; 

10 C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; Cj-C^ haloalkynyl; C2-C6 

alkoxyalkyl; C2-C6 aUcylthioalkyl; C3-C6 alkoxyalkynyl; C7-C10 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; C1-C4 alkoxy; C1-C4 
haloalkoxy; C3-C6 alkenyloxy; C3-C6 haloalkenyloxy; C3-C6 alkynyloxy; 
C3-C6 haloalkynyloxy; C2-C6 alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; 

1 5 C2-C6 alkylthioalkoxy ; C 1 -C4 alkylthio; C j -C4 haloalkylthio; C j -C4 

alkylsulfinyl; C1-C4 haloalkylsulfinyl; C1-C4 alkylsulfonyl; C1-C4 
haloalkylsulfonyl; C3-C6 alkenylthio; C3-C6 haloalkenylthio; C2-C6 
alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy; N(R26)2; SF5; 

Si(R25)3; Ge(R25)3; (R-^5y^Si-(X-l OSi(EP)s', OGe(R25)3; C(=0)R26; 
20 C(=S)R26; C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; 

C(=0)N(R26)2; C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; sC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; 

S(0)2N(R26)2; 0S(0)2R2'7; N(R26)S(0)2R27; or phenyl, phenoxy, benzyl, 
25 benzyloxy, phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 

substituted with halogen, C1-C4 alkyl, C]-C4 haloalkyl, C1-C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano; 
each Rl3 is independently H; Cj-Ce alkyl; Cj-Cg haloalkyl; or phenyl optionally 

substituted with halogen, C1-C4 alkyl. C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 
30 haloalkoxy, nitro or cyano; 

Ri4 is H; halogen; C,-C6 alkyl; CpCe haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; 

C2-C6 alkynyl; C2-C6 haloalkynyl; or C3-C6 cycloalkyl; 
each R15 is independently H; C1-C3 alkyl; C3-C6 cycloalkyl; or phenyl or benzyl, 
each optionally substituted on the phenyl ring with halogen, CJ-C4 alkyl, 
35 C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; or 
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when Y is -CHR15N(R'5)C(=0)N(R'5)-, the two R'^ attached to nitrogen atoms 

' on said group can be taken together as -(CH2)s-; or 

when Y is -CHR^5o-N=C(R'')NR*5., r7 and the adjacenUy attached Rl5 can be 

, taken together as -CH2-(CH2)s-; -0-(CH2)s-; -S-(CH2)s-; or 

5 -N(Ci-C3 alkyl)-(CH2)s-; with the directionality of said linkage defined such 

that the moiety depicted on the left side of the linkage is bonded to the 
carbon and the moiety on the right side of the linkage is bonded to the 
nitrogen; 

Ri 6, Rl7, and Rl8 are each independenUy H; C1-C3 alkyl; C3-C6 cycioalkyl; or 
1 0 phenyl optionally substituted with halogen, C j -C4 alkyl, C 1 -C4 haloalkyl, 

C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
Rl9, r20^ r21^ r22, r23^ and R^'^ are each independenUy CyCf, alkyl; C2-C6 

alkenyl; C 1 -C4 alkoxy; or phenyl; 
each R25 is indcpendendy C1-C4 alkyl; C1-C4 haloalkyl; C2-C4 alkenyl; C1-C4 

15 alkoxy; or phenyl; 

each R26 is independently H; Ci-Cg alkyl; Cj-Cg haloalkyl; C2-C6 alkenyl; C^-Cf, 
haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C3-C6 cycioalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C1-C4 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
20 each R27 is independently Cj-Cfi alkyl; Ci-Ce haloalkyl; C2-C6 alkenyl; C2-C6 

haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; Cg-Cg cycioalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C1-C4 
alkyl, C1-C4 haloalkyl, C]-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
m, n and p are each independently 0, 1 or 2; 
25 risOorl;and 

s is 2 or 3; 
provided that 

(i) when E is 1,2-phenylene optionaUy substituted with one of R^, R^, or both R3 
and R4; X is ORl, S(0)niR^ or halogen; Y is -0-, -S(0)n-, -NR15-, 
30 -C(=0)-.-CH(0Rl5)., -CHR6-, -CHR^CHR^-, -CR6=CR6-, -CsC-, 

-CHR150-, -OCHR15., -CHRl5S(0)n-, -S(0)nCHRl5-. 
-CHR150-N=C(R7)-, -(R'')C=N-0CH(R15)-. -C(R7)=N-0-, -0-N=C(R7)-, 
-CHR^5oC(=0)N(Ri5)- or a direct bond; and r9 is SiR22R23R24 qj. 
QeR22R23R24; then Z is other than phenyl or a 5 to 14-membered aromatic 
t 35 heterocyclic ring system each substituted witii R^ and optionally substituted 

with one or more RlO; 
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(ii) when E is a naphthalene ring optionally substituted with one of R^, R"*, or both 

R3 and R^; R^ or R^ is Si(R25)3 or Ge(R25)3; and Y is -O-, -S(0)i,-, % 
-C(=0)-, -CHR^-, -CHR^CHR^., -CR6=CR6-, -C=C-, -OCHR^^-, 
-S(0)nCHRl5- or a direct bond; then Z is other than Cj-Cio alkyl, C2-C10 ^ 
5 alkenyl or C2-C10 alkynyl each substituted with R^ and optionally substituted 

with one or more R^^; and 

(iii) when E is a naphthalene ring optionally substituted with one of R^, R"*, or both 

R3 and R^; R^ or R^ is Si(R25)3 or Ge(R25)3; and Y is -S(0)n-, -C(=0)-, 
-CsC- or a direct bond; then Z is other than phenyl substituted with R^ and 
10 optionally substituted with one or more R^^. 

2. A compound selected from Formula lA, iV-oxides and agriculturally suitable 
salts thereof. 




lA 

15 wherein 

E is 1,2-phenylene optionally substituted with one of R^, R"^, or both R^ and R"^; 
A is O or N; 

G is C or N; provided that when G is C, then A is O and the floating double bond 
is attached to G; and when G is N, then A is N and the floating double bond 
20 is attached to A; 

Wis O; 
XisORl; 
Rl is C1-C3 alkyl; 
R2 isHorCi-C2alkyl; 
25 R^ and R^ are each independently halogen; cyano; nitro; C^-Cg alkyl; Ci-Cg 

haloalkyl; C1-C5 alkoxy; or C1-C5 haloalkoxy; Cj-C^ alkylsulfonyl; C2-C5 
alkylcaibonyl; C2-C6 alkoxy carbonyl; (C1-C4 alkyl)NHC(O); 
(C1-C4 alkyl)2NC(0); benzoyl; or phenylsulfonyl; 
Y is -Os -S(0)n-; -NR15.; .C(=0)s -CH(ORl5).; .CH2-; -CH2CH2-; -CH=CHs 
30 -OC-; -CH2O-; -OCH2S -CH2S(0)n-; -S(0)nCH2-; or a direct bond; and 

the directionality of the Y linkage is defined such that the moiety depicted on 
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the left side of the linkage is bonded to E and the moiety on the right side of 
the linkage is bonded to Z; 

Z is selected from the group 2-thiazolyl; 1.2,4-oxadiazolyl; 1,3,4-oxadiazolyl; 

1,2,4-thiadiazolyl; 1,3.4-thiadiazolyl; and pyrazinyl; each group substituted 
with R9 and optionally substituted with one or more R^^; 

r9 is H; halogen; CpCg alkyl; CpCg haloalkyl; CyC^ alkoxy; CpCe haloalkoxy; 
C2-C6 alkenyl; Ca-Cg haloalkenyl; C2-C6 alkynyl; Cj-Cg alkylthio; Cj-Cg 
haloalkylthio; CyCs alkylsulfinyl; Cj-Ce alkylsulfonyl; C3-C6 cycloalkyl; 
C3-C6 alkenyloxy; COjCCi-Cg alkyl); NHCCj-Ce alkyl); N(Ci-C6 alkyl)2; 
-C(Rl8)=NORl''; cyano; nitro; SF5; SiR22R23R24. or GeR22R23R24. or r9 is 
phenyl, benzyl, benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, 
fiiranyl, pyrimidinyl, or pyrimidinyloxy each optionally substituted with one 
of Ri ^ R^^, or both R^ ^ and R^2; provided that when Z is pyrazinyl, then 
is other than H or Ci-Cg haloalkyl; 

each RlO is independenUy halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; 

nitro; or cyano; or 

when R9 and an R^O are attached to adjacent atoms on Z, R^ and said adjacently 
attached R^O can be taken together as -OCH2O- or -OCH2CH2O-; each CH2 
group of said taken together R9 and R^O optionally substitated with 1-2 
halogen; 

R" and r12 are each independently 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; 
C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C2-C6 
alkoxyalkyl; C2-C6 alkylthioalkyl; C3-C6 alkoxyalkynyl; C7-C10 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; C1-C4 alkoxy; C1-C4 
haloalkoxy; Cg-Cg alkenyloxy; C3-C6 haloalkenyloxy; C^-Cs alkynyloxy; 
C3-C6 haloalkynyloxy; C2-C6 alkoxyalkoxy; C5-C9 tiialkylsUylalkoxy alkoxy; 
C2-C6 alkylthioalkoxy; C1-C4 alkylthio; C1-C4 haloalkylthio; C1-C4 
alkylsulfinyl; C1-C4 haloalkylsulfmyl; C1-C4 alkylsulfonyl; C1-C4 
haloalkylsulfonyl; C3-C6 alkenylthio; C3-C6 haloalkenylthio; C2-C6 
alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy; N(R26)2; SF5; 
Si(R25)3; Ge(R25)3; (R25)3Si.OC-; OSi(R25)3; OG6(R?^h\ C(=0)R26; 
C(^S)r26; C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; 
C(=0)N(R26)2; C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; 

S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, phenoxy. benzyl. 
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benzyloxy, phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 
substituted with halogen, C1-C4 alkyl CpC4 haloalkyl, CpC4 alkoxy, CpC4 ^ 
haloalkoxy, nitro or cyano; 
Ri5 is H; C]-C3 alkyl; or cyclopropyl; ^ 
5 and R^^ are each independently H; C1-C3 alkyl; C^-C^ cycloalkyl; or phenyl 

optionally substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 
alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
R22, r23^ and R^"* are each independently C1-C6 alkyl; C2'C^ alkenyl; C1-C4 
alkoxy; or phenyl; 

10 each R^ is independently CpC4 alkyl; C1-C4 haloalkyl; C2-C4 alkenyl; C1-C4 

alkoxy; or phenyl; 

each R26 is independently H; Cj-Cg alkyl; Cj-C^ haloalkyl; C2-C5 alkenyl; Cj-C^ 
haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C^-C^ cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C1-C4 
15 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 

each R27 is independently C1-C5 alkyl; CpCg haloalkyl; C2-C6 alkenyl; C2-C5 
haloalkenyl; C^-C^ alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, C1-C4 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; and 
20 n is 0, 1 or 2. 

3. A compound of Claim 2 wherein: 
Ri is methyl; 

R^ is methyl; 

Y is -0-; -S(0)n-; -NR^^-; -C(=0)-; -CH(ORl5).; .CH2-; or a direct bond; and 
25 R9 is H; halogen; C1-C5 alkyl; Cj-Q haloalkyl; Ci-Cg alkoxy; C1-C6 haloalkoxy; 

C1-C6 allcylthio; C1-C6 haloalkylthio; CpCg alkylsulfmyl; C1-C6 
alkylsulfonyl; C^-C^ cycloalkyl; COsCCrQ alkyl); -C(R1S)=nOR17; cyano; 
nitro; SF5; SiR22R23R24; or GeR22R23R24. r9 phenyl, benzyl, phenoxy, 
pyridinyl, thienyl, furanyl, or pyrimidinyl each optionally substituted with one 
30 ofRl^R^^, orbothRll andR^^ 

4. A compound of Claim 3 wherein: 

Z is selected from the group 2-thia2olyl; 1,2,4-oxadiazolyl; 1,2,4-thiadiazolyl; and 

pyrazinyl; each group substituted with R^ and optionally substituted with ^ 
R^O; and 

35 Y is -Os and u 

R^ is phenyl optionally substituted with one of R^^ R^^, or both R^ l and R^^. 
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5. The compound of Claim 3 which is selected from the group: 
4-[2-[[3-[3,5-bis(lrifluoromethyl)phenyl]-l,2,4-thiadiazol-5-yI]oxy]ph2nyl]-2,4- 
dihydro-5-methoxy-2-methy 1-3//- 1 ,2,4-tria2ol-3-one; 
4-[2-[[3-[3,5-bis(trifluoromethyl)phenyl]-l,2,4-thiadia2ol-5-yI]oxy]-6- 
methylphenyl]-2.4-dihydro-5-methoxy-2-methyl-3H- 1 ,2,4-tria2ol-3-one; 
4-[2-[[3Kl,l-dimethylethyl)-l,2,4-thiadia2ol-5-yl]oxy]-6-methylphenyl]-2,^ 
dihydro-5-methoxy-2-methyK3ii/- 1 ,2,4-triazol-3-one; 

4-[2-[[3-( 1 , 1 -dimethylethyO-l ,2,4-thiadiazol-5-yl]oxy]phenyl]-2,4-dihydro-5- 
methoxy-2-methyl-3//- 1 ,2,4-triazol-3-one; 

4-[2-[[3-(3,4-dichlorophenyl)-l,2,4-thiadiazol-5-yl]oxy]phenyl]-2,4-dihydro-5- 
methoxy-2-methyl-3f/- 1 ,2,4-tria2ol-3-one; 

2,4-dihydro-5-methoxy-2-methyl-4-[2-[[3-[3-(trifluoromethoxy)phenyI]-l,2,4- 
thiadiazol-5-yI]oxy]phenyl]-3i^- 1 ,2,4-triazol-3-one; 

4-[2-[[3-(4-bromophenyl)-l,2,4-thiadiazol-5-yl]oxy]phenyI]-2,4-dihydro-5- 
methoxy-2-methyl-3/f- 1 ,2,4-triazol-3-one; 

2,4-dihydro-5«methoxy-2-methyl-4-[2-[[5-methyl-4-[3-(trifluoromediyI)phenyI]- 
2-thiazolyl]oxy]phenyl]-3/iir- 1 ,2,4-triazol-3-one; and 
2,4-dihydro-5-methoxy-2-methyl-4-[2-[[6-[4-(trifluoromethyl)phenyl]-2- 
pyrazinyl]oxy]phenyl]-3/f- 1 ,2,4-triazol-3-one. 

6. A compound selected from Formula IB, iV-oxides and agriculturally suitable 
salts thereof. 



X 




wherein 
25 E is selected from: 

i) 1 ,2-phenylene optionally substituted with one of R^, R"*, or both and 

il) a naphthalene ring, provided that when G and Y are attached to the same 
ring, then G and Y are attached to adjacent ring members, the naphthalene 
30 ring optionally substituted with one of R^, R4, or both R^ and R^; and 

iii) a ring system selected from 5 to 12-membered monocyclic and fused 



10 



15 



20 



BNSDOCID: <WO 970061 2A1J_> 



wo 97/00612 





PCT/US96/10326 



192 

bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 
containing 1 to 6 heteroatoms independently selected from the gro'ip 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
5 than 2 sulfurs, each fused bicyclic ring system optionally containing one 

nonaromatic ring that optionally includes one or two Q as ring members and 
optionally includes one or two ring members independently selected from 
C(=0) and S(0)2, provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
10 ring members, each aromatic heterocyclic ring system optionally substituted 

with one of R^. R^, or both R3 and R'^; 
A is O; S; N; NR5; or CR^^; 

G is C or N; provided that when G is C, then A is O, S or NR^ and the floating 

double bond is attached to G; and when G is N, then A is N or CR^'^ and the 
1 5 floating double bond is attached to A; 

W is O; S; NH; N(CyC^ alkyl); or NOCCpCg alkyl); 

X is H; OR^; S(0)niR^; halogen; Ci-C6 alkyl; Ci-C6 haloalkyl; C3-C6 cycloalkyl; 
cyano; NH2' NHR^; N(Ci-C6 alkyl)Rl; NHCCj-Ce alkoxy); or 
N(Ci-C6alkoxy)Rl; 

20 Rl is Ci-Q alkyl; Cj-Cg haloalkyl; alkenyl; C2-C6 haloalkenyl; C2-C6 

alkynyl; C2~C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 
alkoxycarbonyl; 

r2 is H; CpC5 alkyl; CyC^ haloalkyl; C2-C6 alkenyl; C2'C6 haloalkenyl; C2-C6 
alkynyl; C2-C6 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 
25 alkoxycarbonyl; hydroxy; C1-C2 alkoxy; or acetyloxy; 

R^ and R"* are each independently halogen; cyano; nitro; hydroxy; alkyl; 
CpC^ haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C5 
haloalkynyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; C2-C5 alkcnyloxy; C2-C5 
alkynyloxy; C1-C6 alkylthio; Ci-Cg alkylsulfmyl; Cj-C^ alkylsulfonyl; formyl; 
30 C2-C6 alkylcarbonyl; C2-C6 alkoxycarbonyl; NH2C(0); 

(C1-C4 alkyl)NHC(O); (C1-C4 alkyl)2NC(0); Si(R25)3; Ge(R25)3; 
(R25)2Si-CsC-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R^ and optionally substituted with one or more R^^; or 
when E is 1,2-phenylene and R^ and R^ are attached to adjacent atoms, R^ and R^ 
35 can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 
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alkenylene orC3-C5 haloalkenylene each optionally substituted with 1-2 
Cj-Cjalkyl; 

R5 is H; C,-C6 alkyl; CpCg haloalkyl; C2-C6 alkenyl; Cj-Cs haloalkenyl; C2-C6 

alkynyi; C2-C5 haloalkynyl; C^-C^ cycioalkyl; C2-C4 Jilkylcarbonyl; or C2-C4 
5 alkoxycarbonyl; 

Y is -O; -S(0)n-; -NR^^.; -C(=0)-; -CH(ORl5)-; -CHR6-; -CHR^CHR^-; 

-CR6=CR6-; -OC-; -CHRl^O-; -OCHR15-; -CHRl5s(0)n-; -S(0)nCHRl5-; 

-CHR150-N=C(R7)-; -(R7)C=N-0CH(R15)-; -C(R7)=N-0-; -0-N=C(R'^)-; 

-CHR150C(=0)N(R15).; -CHR150C(=S)N(R15)-; -CHRi50C(=0)0-; 

10 -CHRl50C(=S)0-; -CHRl50C(=0)S-; -CHRl5oC(=S)S-; 

-CHR15SC(=0)N(R15)-; -CHR15SC(=S)N(R15)-; -CHR15SC(=0)0-; 

-CHR15SC(=S)0-; -CHRl5sC(=0)S-; -CHR15SC(=S)S-; 
-CHR15SC(=NR15)S-; -CHR15N(R15)C(=0)N(R15)-; 
-CHR 1 50-N(Rl5)C(=0)N(Rl5)-; -CHR 150-N(R ' 5)C(=S)N(Rl 5).; 
15 -CHRi5o-N=C(R'')NRl5-; -CHR15o-N=C(R'')OCH2-; 

-CHR15o-N=C(R7)-N=N-; -CHR15o-N=C(R7)-C(=0)-; 
-CHRl 50-N=C(R7)-C(=N-A2-Z1 )-Al -; 

-CHR150-N=C(R7)-C(R7)=N-A2-A3-;-CHR150-N=C(-C(R7)=N-A2.Z1)-; 

-CHR150-N=C(R'')-CH20-;-CHR150-N=C(R7)-CH2Ss 
20 -0-CH2CH20-N=C(R'')-; -CHR150-C(R15)=C(R7)-; -CHR150-C(R7)=N-; 

-CHR15S-C(R7)=N-; -C(R7)=N-NR15-; -CH=N-N=C(R'')-; 

-CHR15N(R15)-N=C(R7)-; -CHR15N(C0CH3)-N=C(R7)-; 

-0C(=S)NR15C(=0)-; -CHR6-C(=W1)-A1-; -CHR6CHR6-C(=W1)-A1-; 

-CR6=CR6-C(=WI)-A1-; -<>C-C(=W1)-A1-; -N=CR6-C(=WJ)-A1-; or a 
25 direct bond; and the directionality of the Y linkage is defined such that the 

moiety depicted on the left side of the linkage is bonded to E and the moiety 

on the right side of the linkage is bonded to Z; 
Zl is H or -A3-Z; 
Wl is O or S; 
30 A^ is O; S; NR^^; or a direct bond; 

A2 is O; NR^^; or a direct bond; 
A3 is -C(=0)-; -S(0)2-; or a direct bond; 

each R6 is independently H; 1-2 CH3; C2-C3 alkyl; C1-C3 alkoxy; C3-C6 
cycioalkyl; formylamino; C2-C4 alkylcarbonylamino; C2-C4 
35 alkoxycarbonylamino; NH2C(0)NH; (C1-C3 alkyl)NHC(0)NH; 
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(CpC3 alkyl)2NC(0)NH; N(Ci-C3 alkyl)2; piperidinyl; morpholinyl; 

1-2 halogen; cyano; or nitro; 
each R7 is independently H; CpC^ alkyl; Ci-C6 haloalkyl; CpCg alkoxy; CyC^ 

haloalkoxy; CyC^ alkylthio; CpC6 alkyisulfmyl; CpC^ alkylsulfonyl; C1-C5 
5 haloalkylthio; C1-C6 haloalkylsulfmyl; Cj-C^ haloalkylsulfonyl; C2-C6 

alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C5 haloalkynyl; C3-C6 

cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; halogen; cyano; 

nitro; hydroxy; amino; NHCCj-C^ alkyl); NCCj-C^ alkyl)2; or morpholinyl; 
each Z is independently selected from: 
10 i) Cj-Cio alkyl, C^-Ciq alkenyl, or C2-C10 alkynyl each substituted with 

and optionally substituted with one or more R^O; 

ii) C3-Cg cycloalkyl, C3-C8 cycloalkenyl or phenyl each substituted with R^ 
and optionally substituted with one or more R^^; 

iii) a ring system selected from 3 to 14-membered monocyclic, fused bicyclic 
15 and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 

14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocychc ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
20 nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 

nonaromatic or aromatic heterocyclic ring system substituted with and 
optionally substituted with one or more R^^; 

iv) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyclic ring 

25 system, a nonaromatic carbocyclic ring system, or a ring system containing 

one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independentiy selected from C(=0) 
and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 
multicyclic ring system substituted with R^ and optionally substituted with 

30 one or more R^^; and 

v) adamantyl substituted with R^ and optionally substituted with one or more 

each Q is independently selected from the group -CHR^^-, -NR^^.^ .q-, and 
-S(0)p-; 

35 R8 is H; 1-2 halogen; CpC6 alkyl; Cj-Q haloalkyl; C1-C6 alkoxy; C1-C6 

haloalkoxy; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C^ alkynyl; CpC^ 
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alkylthio; CpC^ haloalkylthio; CpC^ alkylsulfinyl; CrCs alkylsulfonyl; 
C3-C6 cycloalkyl; CyC^ alkenyloxy; C02(CpC6 alkyl); NH(CpQ alkyl); 
N(Ci-C6 alkyl)2; cyano; nitro; SiRl9R20R2l. or GeRl9R20R2l; 
is phenyl, benzyl, benzoyl, phenoxy, pyridinyl, pyridinyloxy, thienyl, thienyloxy, 
furanyl, pyrimidinyl, or pyrimidinyloxy each substituted with R^ ^ and 
optionally substituted with Rl2; 
each R^O is independently halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; 
nitro; or cyano; or 

when R9 and an R^^ are attached to adjacent atoms on Z, R^ and said adjacently 
attached R^^ can be taken together as -OCH2O- or -OCH2CH2O-; each CH2 
group of said taken together R^ and R^^ optionally substituted with 1-2 
halogen; or 

when Y and an R^^ are attached to adjacent atoms on Z and Y is 

-CHR15o.N=C(R7).. -0-N=C(R7)., -0-CH2CH20-N=C(R7)-, 
-CHR150-C(R15)=C(R7)-, -CH=N-N=C(R7)-, .CHR15N(R15).N=C(R7)- or 
-CHR15N(C0CH3)-N=C(R7)-, r7 and said adjacently attached RlO can be 
taken together as «(CH2)r"J- such that J is attached to Z; 

J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2S -CH2S-; -N(R^ 6)CH2S or 
-CH2N(R16)-; each CH2 group of said J optionally substituted with 1 to 2 
CH3; 

Rl^ is C2-C5 alkenyl; C2-C6 haloalkenyl; C2-C^ alkynyl; C2-C6 haloalkynyl; C2-C6 
alkoxyallQ^l; C2-C5 alkylthioalkyl; C3-C6 alkoxy alkynyl; Cy-Cjo 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; C3-C6 alkenyloxy; C3-C5 
haloalkenyloxy; C^-C^ alkynyloxy; C3-C6 haloalkynyloxy; C2-C6 
alkoxyalkoxy; C5-C9 trialkylsilylalkoxy alkoxy; C2-C5 alkylthioalkoxy; C1-C4 
alkylthio; C1-C4 haloalkylthio; CpC4 alkylsulfinyl; CrC4 haloalkylsulfinyl; 
C1-C4 alkylsulfonyl; C1-C4 haloalkylsulfonyl; C^-C^ aUcenylthio; C3-C6 
haloalkenylthio; C2-C^ alkylthioalkylthio; thiocyanato; hydroxy; N(R26)2; 
SF5; (R25)3Si-C^s OSi(R25)3; OGe(R25)3; C(=0)R26; C(=S)R26; 
C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; Ci=0)N(R'^h\ 
C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; SC(=S)R26; 
N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 0C(=0)SR27; 

0C(==0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; S(0)2N(R26)2; 
0S(0)2R27; N(R26)S(0)2R27. oj. phenyl, phenoxy, benzyl, benzyloxy. 
phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally substituted 
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with halogen, C1-C4 alkyl, CpC4 haloalkyl, CpC4 alkoxy, CyC^ 
haloalkoxy, nitro or cyano; 
Rl2 is 1-2 halogen; C1-C4 alkyl; C1-C4 haloalkyl; Cs-Cg alkenyl; C2-C6 

haloalkenyl; C2-C6 alkynyl; haloalkynyl; C2-C6 alkoxyalkyl; C2-C5 

alkylthioalkyl; C3-C6 alkoxy alkynyl; C7-C10 tetrahydropyranyloxyalkynyl; 
benzyloxymethyl; C1-C4 alkoxy; C1-C4 haloalkoxy; C3-C5 alkenyloxy; 
C3-C5 haloalkenyloxy; C3-C5 alkynyloxy; C3-C5 haloalkynyloxy; C2-C5 
alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C2-C6 alkylthioalkoxy; C1-C4 
alkylthio; C1-C4 haloalkylthio; C1-C4 alkylsulfinyl; C1-C4 haloalkylsulfinyl; 
C1-C4 alkylsulfonyl; CpC4 haloalkylsulfonyl; C3-C5 alkenylthio; C3-C5 
haloalkenylthio; C2-C5 alkylthioalkylthio; nitro; cyano; thiocyanato; hydroxy; 
N(R26)2; SF5; Si(R25)3; Ge(R25)3; (R25)3Si.CsCs OSi(R25)3; OGe(R25)3; 
C(=0)R26; C(=S)R26; C(=0)0R26; C(=S)0R26; C(=0)SR26; C{=S)SR26; 
C(=0)N(R26)2; C(=S)N(R26)2; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=:0)0R27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; 

S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R^'7; or phenyl, phenoxy, benzyl, 
benzyloxy, phenylsulfonyl, phenylethynyl or pyridinylethynyl, each optionally 
substituted with halogen, C2-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano; 

each R1^ is independently H; Cj-C^ alkyl; C^-Cg haloalkyl; or phenyl optionally 

substituted with halogen, C1-C4 alkyl, C1-C4 haloalkyl, C2-C4 alkoxy, C1-C4 
haloalkoxy, nitro or cyano; 

Rl4 is H; halogen; C1-C5 alkyl; Ci-Cg haloalkyl; C2-C5 alkenyl; C2-C6 haloalkenyl; 
C2-C5 alkynyl; C2-C6 haloalkynyl; or C3-C5 cycloalkyl; 

each Rl5 is independently H; C1-C3 alkyl; C3-C5 cycloalkyl; or phenyl or benzyl, 
each optionally substituted on the phenyl ring with halogen, C2-C4 alkyl, 
C1-C4 haloalkyl, C1-C4 alkoxy, Ci-C^ haloalkoxy, nitro or cyano; or 

when Y is -CHR15n(R15)C(=0)N(R15).^ the two R^^ attached to nitrogen atoms 

on said group can be taken together as -(CH2)s-» or 
when Y is -CHRl50-N=C(R^)NR^5-, R'^ and the adjacently attached R^^ can be 

taken together as -CH2-(CH2)sS -0-(CH2)s-; -S-(CH2)s-; or 

-N(Ci-C3 alkyl)-(CH2)s-; with the directionality of said linkage defined such 

that the moiety depicted on the left side of the hnkage is bonded to the 

carbon and the moiety on the right side of the linkage is bonded to the 

nitrogen; 
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is H; C1-C3 alkyl; C3-C5 cycloalkyl; or phenyl optionally substituted with 
halogen, CpC4 alkyl, CpC4 haloalkyl, C1-C4 alkoxy, CpC4 haloalkoxy, 
nitro or cyano; 

R^^, R20 and R^l are each independently CyC^ alkyl; C2-C6 alkenyl; C1-C4 
alkoxy; or phenyl; 

each R25 is independently C1-C4 alkyl; CpC4 haloalkyl; C2-C4 alkenyl; C2-C4 
alkoxy; or phenyl; 

each R26 is independently H; Ci-Cg alkyl; Cj-Cg haloalkyl; C2-C6 alkenyl; C2-C6 
haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C^-C^ cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, CpC 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy. C1-C4 haloalkoxy, nitro or cyano; 

each R27 is independendy CpQ alkyl; CpC^ haloalkyl; C2-C6 alkenyl; C2-C5 
haloalkenyl; C2-C^ alkynyl; C2'C^ haloalkynyl; C3-C6 cycloalkyl; or phenyl 
or benzyl, each optionally substituted on the phenyl ring with halogen, Cj-C 
alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 

m, n and p are each independently 0, 1 or 2; 

r is 0 or 1; and 

s is 2 or 3. 

7. A compound of Claim 6 wherein: 

E is selected from the group 1,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 2,7-, 1,2-, 
and 2,3-naphthalenediyl; li/-pyrrole-l,2-, 2,3- and 3,4-diyl; 2,3- and 

3.4- furandiyl; 2,3- and 3,4-thiophenediyl; lif-pyrazole-1,5-, 3,4- and 

4.5- diyl; lif-imidazole-1,2-, 4,5- and 1,5-diyl; 3,4- and 4,5-isoxa2olediyl; 
4,5-oxazolediyl; 3,4- and 4,5-isothiazolcdiyl; 4,5-thiazolediyl; 
l//-l,2,3-triazole-l,5- and 4,5-diyl; 2/f-l,2,3-triazole-4,5-diyl; 

IH- 1 ,2,4-tria2ole- 1 ,5-diyl; AH- 1 ,2,4-tria2ole-3 ,4-diyl; 
1 ,2,3-oxadiazole-4,5-diyl; 1 ,2,5-oxadia2ole-3 ,4-diyl; 
1 ,2,3-thiadiazole-4,5-diyl; l,2,5-thiadiazole-3,4-diyl; l//-tetrazole- 1 .5-diyI; 
2,3- and 3,4-pyridinediyl; 3,4- and 4,5-pyridazinediyl; 4,5-pyrimidinediyl; 
2,3-pyrazinediyl; l,2,3-triazine-4,5-diyl; l,2,4-triazine-5,6-diyl; 
l/f-indole-1,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 
U2-, 2,3-, 4,5., 5,6- and 6,7.diyl; 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 
2,3-, 4,5-, 5,6- and 6,7-benzofurandiyl; benzo[Z?]thiophcne-2,4-, 2,5-, 2,6-, 
2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 2,3-, 4,5-, 5,6- and 6,7-diyl; l/f-indazole-1,4-, 
1,5-, 1,6-, 1,7-, 3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 
l//-benzimidazole-l,4-, 1,5-, 1,6-. 1,7-, 2,4-. 2,5-, 2,6-, 2,7-, 4,5-, 5.6- and 
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6,7-diyl; l,2-ben2isoxazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 
2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzoxazolediyl; l,2-benzisothia2ole-3,4-, 
3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 

6.7- benzothia20lediyl; 2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 
5 4,7-, 4,8-, 2,3-, 3,4-, 5,6-, 6,7- and 7,8-quinolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 

3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-. 6,7- and 

7.8- isoquinolinediyl; 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 

6.7- and 7,8-cinnolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 

7.8- phthalazinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 6.7- and 
10 7.8-quina2olinediyl; 2,5-, 2,6-. 2,7-, 2,8-, 2,3-, 5,6-, 6,7- and 

7,8-quinoxalinediyl; l,8,-naphthyridine-2,5-, 2,6-, 2,7-, 3,5-, 3,6-, 4,5-, 2,3- 
and 3,4-diyl; 2,6-, 2,7-, 4,6-, 4,7-, 6,7-pteridinediyl; 
pyrazolo[5,l-fc]thia2ole-2,6-, 2,7-, 3,6-, 3,7-, 2,3- and 6,7-diyl; 
thiazolo[2,3-c]-l,2,4-triazole-2,5-, 2,6-, 5,6-diyl; 
15 2-oxo-l,3-benzodioxole-4.5- and 5,6-diyl; l,3-dioxo-lif-isoindole-2,4-, 2,5-, 

4,5- and 5,6-diyl; 2-oxo-2H-l-ben2opyran-3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 
4,7-, 4,8-, 5,6-, 6,7- and 7,8-diyl; [l,2,4]triazolo[l,5-a]pyridine-2,5-, 2,6-, 
2,7-, 2,8-, 5,6-, 6,7- and 7,8-diyl; 

3.4- dihydro-2,4-dioxo-2H-l,3-benzoxazine-3,5-, 3,6-, 3,7-, 3,8-, 5,6-, 6,7- 
20 and 7,8-diyl; 2,3-dihydro-2-oxo-3.4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 

6.7- benzofurandiyl; ttiieno[3,2-d]thiazole-2,5-. 2,6-, and 5,6-diyl; 
5,6,7,8-tctrahydro-2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-. 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 

4.8- , 2,3- and 3,4-qiiinolinediyl; 

2,3-dihydro-l,l,3-trioxo-l,2-benzisothiazole-2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- 
25 and 6,7-diyl; l,3-benzodioxole-2,4-, 2,5-, 4,5- and 5,6-diyl; 2,3-dihydro-2,4-, 

2.5- , 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-ben2ofiirandiyl; 

2.3- dihydro-l,4-ben2odioxin-2,5-, 2,6-, 2,7-, 2,8-, 5,6- and 6,7-diyl; and 
5,6,7,8-tetrahydro-47/-cyclohepta[fe]thiophene-2,4-, 2,5-, 2,6-, 2,7-, 2,8-, 

3.4- , 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyl; each aromatic ring system optionally 
30 substituted with one of R3, R4, or both and R^; 

Wis O; 

Rl is C1-C3 alkyl or C1-C3 haloalkyl; 
R2 is H; C1-C5 alkyl; C1-C5 haloalkyl; or C3-C6 cycloalkyl; 
R3 and R^ are each independently halogen; cyano; nitre; CpCg alkyl; C1-C6 
35 haloalkyl; CpCg alkoxy; CpCg haloalkoxy; C1-C5 alkylthio; Cj-C^ 
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alkylsulfonyl; C2-C6 alkylcarbonyl; C2-C6 alkoxycarbonyl; 

(C1-C4 alkyl)NHC(0); (C1-C4 alkyl)2NC(0); benzoyl; or phenylsulfonyl; 
Y is -0-; -S(0)n-; -NR15-; -C(=0)-; -CH(ORl5)-; -CHj-; -CH2CH2-; -CH=CH-; 

-CsC-; -CH2O-; -OCH2-: -CH2S(0)n-; -S(0)nCH2-; -CH20-N=C(R7)-; 

-(R7)C=N-OCH(Rl5)-; -C(R7)=N-0-; or a direct bond; 
R7 is H; Cj-Cg alkyi; CpCg haloalkyl; Cj-Cg alkoxy; CpCg alkylthio; Cz-Cg 

alkenyl; C2-C6 alkynyl; Cj-C^ cycloalkyl; halogen; or cyano; or 
when Y and an RlO are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R'^)-, r7 and said adjacendy attached R^^ can be taken 

together as -(CH2)rJ- such that J is attached to Z; 
Z is selected from the group Ci-Cjq alkyl; C3-C8 cycloalkyl; phenyl; naphthalenyl; 

anthracenyl; phenanthrenyl; IH-pyrrolyl; furanyl; thienyl; IH-pyrazolyl; 

li^-imidazolyl; isoxazolyl; oxazolyl; isothiazolyl; thiazolyl; 

Ii/-l,2,3-tria2olyl; 2^f-l,2,3-triazolyl; li/-l,2,4-triazolyl; 4/f-l,2,4-triazolyl; 

l,2,3-oxadia2olyl; 1,2,4-oxadiazolyl; 1,2,5-oxadiazolyl; l,3,4-oxadia2olyl; 

1,2,3-thiadiazolyl; l,2,4-.thiadiazolyl; 1,2,5-thiadiazolyl; 1,3,4-thiadiazolyl; 

Ijy-tetrazolyl; 2if-tetra2olyl; pyridinyl; pyridazinyl; pyrimidinyl; pyrazinyl; 

1,3,5-triazinyl; 1,2,4-triazinyl; 1,2,4,5-tetrazinyl; 1/f-indolyl; benzofuranyl; 

benzo[£^]thiophenyl; lif-indazolyl; l/f-benzimidazolyl; benzoxazolyl; 

benzothiazolyl; quinolinyl; isoquinolinyl; cinnolinyl; phthalazinyl; 

quinazolinyl; quinoxalinyl; 1,8-naphthyridinyl; pteridinyl; 

2,3-dihydro- IH-indenyl; 1 ,2,3,4-tetrahydronaphthalenyl; 

6,7,8,9-tetrahydro-5^-benzocycloheptenyl; 

5,6,7,8,9, lO-hexahydrobenzocyclooctenyl; 2,3-dihydro-3-oxoben2ofuranyl; 

1.3- dihydro- 1-oxoisobenzofuranyl; 2,3-dihydro-2-oxobenzofuranyI; 

3.4- dihydro-4-oxo-2H- 1 -benzopyranyl; 
3,4-dihydro- 1 -0x0- l/f-2-benzopyranyl; 
3,4-dihydro-3-oxo-l//-2-benzopyranyl; 

3,4-dihydro-2-oxo-2i7- 1 -benzopyranyl; 4-oxo-4//- 1 -benzopyranyl; 
2-oxo-2if- 1 -benzopyranyl; 2,3,4,5-tetrahydro-5-oxo- 1 -benzoxepinyl; 
2,3 ,4 ,5-tetrahy dro-2-oxo- 1 -benzoxepinyl ; 

2.3- dihydro- 1 ,3-dioxo- 1 i/-isoindolyl; 

1 ,2,3 ,4-tetrahy dro- 1 ,3-dioxoisoquinolinyl; 

3.4- dihydro-2,4-dioxo-2/f-l,3-benzoxazinyl; 2-oxo-l,3-benzodioxyl; 
23-dihydro-l,l,3-trioxo-l,2-benzisothiazolyl; 9fr-fluorenyl; azulenyl; and 
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thiazolo[2,3-c]-l,2,4-triazoIyl; each group substituted with and optionally 
substituted with one or more R^^; and 
Rl5 is H; C1-C3 alkyl; or C^-C^ cycloalkyl. 

8. A compound of Claim 7 wherein: 

5 E is selected from the group 1,2-phenylene; 1,6-, 1,7-, 1,2-, and 

2,3-naphthalenediyl; 2,3- and 3.4-furandiyl; 2,3- and 3,4-thiophenediyl; 2,3- 
and 3,4-pyridinediyl; 4,5-pyrimidinediyl; 2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 
6,7-benzofurandiyl; and benzo[Z?]thiophene-2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- 
and 6,7-diyl; each aromatic ring system optionally substituted with one of R^, 
10 R4, or both R3 and R^; 

Z is selected from the group phenyl; naphthalenyl; 2-thiazolyl; 1,2,4-oxadiazolyl; 
l,3,4-oxadia2olyl; l,2,4-thiadia2olyl; 13,4-thiadiazolyl;pyridinyl; and 
pyrimidinyl; each group substituted with R^ and optionally substimted with 
one or more R^^; 

15 R7 is H; Ci-C^ alkyl; C1-C5 haloalkyl; Cj-C^ alkoxy; Ci-Cg alkylthio; C2-C6 

alkenyl; C2-C6 alkynyl; cyclopropyl; halogen; or cyano; or 
when Y and an R^^ are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R'^)-, R7 and said adjacently attached R^O can be taken 
together as -(CH2)r-J- such that J is attached to Z; 
20 J is .CH2- or -CH2CH2-; and 

ris 1. 

9. The compound of Claim 8 which is selected from the group: 

4-[2-[[3-(3-ethynylphenyl)-l,2,4-thiadiazol-5.yl]oxy]phenyl]-2,4-dihydro-5- 
methoxy-2-methyl-3//- 1 ,2,4-triazol-3-one; and 

25 [3-[5-[2-( 1 ,5-dihydro-3-methoxy- l-methyl-5-oxo-4/f- 1 ,2,4-triazol-4- 

yl)phenoxy]- 1 ,2,4-thiadia2ol-3-yl]phenyl] trifluoromethanesulfonate. 
10. A fungicidal composition comprising a fungicidally effective amount of a 
compound of any of Claims 2-9 and at least one of a surfactant, a solid diluent or a liquid 
diluent. 

30 11. An arthropodicidal composition comprising an arthropodicidally effective 

amount of a compound of any of Claims 2-9 and at least one of a surfactant, a solid 
diluent or a liquid diluent. 

12. A method for controlling plant diseases caused by fungal plant pathogens 
comprising applying to the plant or portion thereof, or to the plant seed or seedling, a 

35 fungicidally effective amount of a compound of any of Claims 2-9. 
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13. A compound selected from Formula II, 



I 

A— N 

V 



n 

wherein 



-6 



E is 1,2-phcnylene opUonaUy substituted with one of R3, r4, or both R3 and R4; 
A is O; S; N; NR5; or CRl4; 

G is C or N; provided that when G is C. then A is O, S or NR5 and the floating 
double bond is attached to G; and when G is N, then A is N or CRl4 and the 
floating double bond is attached to A; 

W is O; S; NH; NCCj-Ce alkyl); orNOCCi-Cg alkyl); 

X is ORl; S(0)niRi; or halogen; 

Rl is Ci-Cg alkyl: Cj-Cg haloalkyl; Cj-Cg alkenyl; Cz-Cg haloalkenyl; Cj-Ce 

alkynyl; Cs-Cg haloalkynyl; Cj-Cg cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 
alkoxycarbonyl: 

R2 is H; Ci-Cg alkyl; Cj-Cg haloalkyl; Cz-Cg alkenyl; Ca-Cg haloalkenyl; C2-C, 
alkynyl; Cj-Cg haloalkynyl; Cj-Cg cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 
alkoxycarbonyl; hydroxy; Cj-Cj alkoxy; or acetyloxy; 

R3 and R4 are each independenUy halogen; cyano; nitre; hydroxy; Cj-Cg alkyl; 
Cj-Cg haloalkyl; Ca-Cg alkenyl; C2-C6 haloalkenyl; Cj-Cg alkynyl; C2-C6 
haloalkynyl; Cj-Cg alkoxy; Cj-Cg haloalkoxy; C2-C6 alkenyloxy; Cj-Cg 
alkynyloxy; Cj-Cg alkylthio; Cj-Cg alkylsulfinyl; Cj-Cg alkylsulfonyl; fonnyl; 
C2-Cg alkylcarbonyl; C2-Cg alkoxycarbonyl; NH2C(0); 
(C1-C4 alkyl)NHC(O); (C1-C4 aIkyl)2NC(0); Si(R25)3; Ge(R25)3; 
(R25)3Si-OC-; or phenyl, phenylethynyl, benzoyl, or phenylsulfonyl each 
substituted with R8 and optionally substituted with one or more RlO; or 

when r3 and R4 are attached to adjacent atoms. R3 and R4 can be taken together 
as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 alkenylene or C3-C5 
haioalkenylene each optionally substituted with 1-2 C1-C3 alkyl; 

R5 is H; CpCg alkyl; Cj-Cg haloalkyl; Cj-Cg alkenyl; Cz-Cg haloalkenyl; Co-Cg 
alkynyl; Cj-Cg haloalkynyl; C3-Cg cycloalkyl; C2-C4 alkylcarbonyl; or C2-C4 
alkoxycarbonyl; 
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is H; 1-2 halogen; Cj-Cg alkyl; CpC^ haloalkyl; Cj-C^ alkoxy; CpCg 
haloalkoxy; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; Cj-Q 
alkylthio; CpCg haloalkylthio; C1-C6 alkylsulfinyl; CpCg alkylsulfonyl; 
C3-C5 cycloalkyl; C^-Ce alkenyloxy; C02(Ci-C5 alkyl); NH(Ci-C6 alkyl); 
5 N(Ci-C6 alkyl)2; cyano; nitro; SiRl^R20R2l; or GeRi9R20R2l; 

each R*^ is independently halogen; C1-C4 alkyl; C1-C4 haloalkyl; C1-C4 alkoxy; 
nitro; or cyano; 

Rl4 is H; halogen; C1-C5 aligrl; C1-C5 haloalkyl; C2-C6 aJkenyl; C2-C5 haloalkenyl; 
C2-C5 alkynyl; C2'C^ haloalkynyl; or C^-C^ cycloalkyl; 
10 Ri9, r20 and R^l are each independenUy CyC^ alkyl; C2-C6 alkenyl; C1-C4 

alkoxy; or phenyl; 

each R25 is independently Ci-C4 alkyl; C1-C4 haloalkyl; C2-C4 alkenyl; C1-C4 

alkoxy; or phenyl; and 
m is 0, 1 or 2. 

15 14. The compound of Claim 13 which is selected from the group: 

2,4-dihydro-4-(2-hydroxyphenyl)-5-methoxy-2-methyl-3/f-l,2,4-triazol-3rone; 

2,4-dihydro-4-(2-hydroxy-6-methylphenyl)-5-methoxy-2-methyl-'3if- 1 X^- 
triazol-3-one; 

5-chloro-2,4-dihydro-4-(2-hydroxy-6-methylphenyl>2-methyl-3H- 1 ,2,4-triazol- 
20 3-one; and 

5-chloro-2,4-dihydro-4-(2-hydroxyphenyl)-2-methyl-3£r- 1 ,2,4-triazol-3-one. 
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(54) TItie: ARTHROPODICIDAL AND FUNGICIDAL CYCLIC AMIDES 
(57) Abstract 

Compounds of Formula (I), and their N^oxides and agricultur- 
ally suitable salts, are disclosed which are useful as fungicides and 
arthropodicides, wherein A is O; S; N; NR^; or CR^^, G is C or N; 
provided that when G is C, then A is O, S or NR^ and the floating 
double bond is attached to G; and when G is N, then A is N or CR'^ 
and the floating double bond is attached to A; W is O; S; NH; N(Ci- 
C6alkyl); or NO(Ci-C6alkyl); X is OR>; S(0)mR^; or halogen; R> 
is Ci-Csalkyl; Ci-Cehaloalkyl; C2'C6alkenyl; C2-C6haloalkenyl; Ci- 
C6alkynyl; C2-C6haloaikynyl; C3-C6cycloalkyl; C2-C4alkylcarbonyl; 
or C2-C4alkoxycarbonyU R^ is H; Ci-C6alkyl; Ci-C^aloalkyl; C2- 
C:6alkenyl; C2-C6haloalkenyl; C2-C6alkynyl; C2-C6haloalkynyl; C3- 
C6cycloalkyl; C2-C4alkylcarbonyl; C2-C4alkoxycaTbonyl; hydroxy; 

CrC2alkoxy; or acetyloxy; m is 0, 1 or 2; and E. R^, Y. Z and R*^ are as defined in the disclosure. Also disclosed are composi- 
tions containing the compounds of Fonnula (I) and a method for controlling plant diseases caused by fungal plant pathogens which involves 
applying an effective amount of a compound of Formula (I). Also disclosed are compositions containing the compounds of Fonnula (I) and 
a method for controlling arthropods which involves contacting the arthropods or their environment with an effective amount of a compound 
of fonnula (I). 
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TITLE 

ARTHROPODICIDAL AND FUNGICIDAL CYCLIC AMIDES 

BACKGROUND OF THE INVENTION 
This invention relates to certain cyclic amides, their iV-oxides, agricuiturally 
5 suitable salts and compositions, and methods of their use as fungicides and 
arthropodicides. 

The control of plant diseases caused by fungal plant pathogens is extremely 
important in achieving high crop efficiency. Plant disease damage to ornamental, 
vegetable, field, cereal, and fruit crops can cause significant reduction in productivity 

1 0 and thereby result in increased costs to the consumers. The control of arthropod pests is 
also extremely important in achieving high crop efficiency. Arthropod damage to 
growing and stored agronomic crops can cause significant reduction in productivity and 
thereby result in increased costs to the consumer. The control of arthropod pests in 
forestry, greenhouse crops, ornamentals, nursery crops, stored food and fiber products, 

1 5 livestock, household, and public and animal health is also important. Many products 
are commercially available for these purposes, but the need continues for new 
compounds which are more effective, less costly, less toxic, environmentally safer or 

have different modes of action. 

SUMMARY OF THE INVENTION 
20 This invention is directed to compounds of Formula I including all geometric and 

stereoisomers, //-oxides, and agriculturally suitable salts thereof, agricultural 
compositions containing them and their use as fungicides and arthropodicides: 

I 

A— N 

V 

I 

25 wherein 

E is selected from: 

i) 1 ,2-phenylene optionally substituted with one of R^, R^, or both R^ and 

R^ 

ii) a naphthalene ring, provided that when G and Y are attached to the same 
30 ring, then G and Y are attached to adjacent ring members, the naphthalene 

ring optionally substituted with one of R^, R"^, or both R^ and R"^; and 

iii) a ring system selected from 5 to 1 2-membered monocyclic and fused 
bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 
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containing I to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfur, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
than 2 sulfurs, each fused bicyciic ring system optionally containing one 
S nonaromatic ring that optionally includes one or two Q as ring members and 

optionally includes one or two ring members independently selected from 
C(-0) and S(0)2, provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
ring members, each aromatic heterocyclic ring system optionally substituted 
1 0 with one of R^, R^, or both R^ and R^; 

A is O; S; N; NR^; or CR^^; 

G is C or N; provided that when G is C, then A is O, S or NR^ and the floating 
double bond is attached to G; and when G is N, then A is N or CR^"^ and the 
floating double bond is attached to A; 
15 W is O; S; NH; NCCpC^ alkyl); or NO(Ci-C5 alkyl); 

X is OR*; S(0)jnR*; or halogen; 

R* is CpC^ alkyl; CpC^ haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C5 
alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; or 
C2-C4 alkoxy car bony 1; 

20 R2 is H; C1-C6 alkyl; C1-C5 haloalkyl; C2-C6 alkenyl; C2-C5 haloalkenyl; C2-C6 

alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 

alkoxycarbonyi; hydroxy; C1-C2 alkoxy; or acetyloxy; 
R^ and R"^ are each independently halogen; cyano; nitro; hydroxy; CpC^ alkyl; 

Cj-C6 haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C5 
25 haloalkynyl; C1-C5 alkoxy; CpC^ haloalkoxy; C2-C6 alkenyloxy; C2-C5 

alkynyloxy; C1-C5 alkylthio; CpC^ alkylsulfmyl; CpC^ alkylsulfonyl; 

formyl; C2-C6 alkylcarbonyl; C2-C6 alkoxycarbonyi; NH2C(0); 

(C1-C4 alkyl)NHC(0);(C,-C4 alkyl)2NC(0); Si(R25)3; Gc(R25)3; 

(R25)3Si-CsC-; or phenyl, phenylethynyl, benzoyl or phenylsulfonyl, each 
30 substituted with R^ and optionally substituted with one or more R'^; or 

when E is U2-phenylene and R^ and R^ are attached to adjacent atoms, R^ and R^ 

can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 

alkenylene or C3-C5 haloalkenylene, each optionally substituted with 1-2 

C1-C3 alkyl; 

35 R5 is H; CpC^ alkyl; CpC^ haloalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 

alkynyl; C2-C^ haloalkynyl; C3-C6 cycloalkyl; C2-C4 alkylcarbonyl; or 
C2-C4 alkoxycarbonyi; 
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3 



Y is -0-; -S(0)n 




15).; -CHR6-; -CHR6CHR6.; 



10 



15 



20 



25 



30 



35 
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-CR6=CR6-; -CsC( [-CHRl50-; -OCHR^^ sjCHR'^SCOnS 
-S(0)nCHR»5.; .CHRi^O-N»C(R^)-; -■(R^=N-OCH(Rl5).; .C(R7)=N-0-; 
-0-N=C(R7)-; .CHRl50C(»0)N(Rl5)-; -CHRi50C(=S)N(Rl5)-; 
-CHRl50C(=0)0-; -CHRl50C(=S)0-; -CHRl50C(=0)S-; 
-CHR150C(=S)S-; -CHRl5SC(=0)N(Rl5)-; -CHR>5SC(=S)N(RJ5)-; 
.CHR'5SC(=0)0-; -CHR»5SC(=S)0-; -CHRl5SC(=0)Ss 
-CHR«5SC(=S)S-; -CHR>5SC(=NR»5)S-; -CHR15N(R»5)C(=0)N(R15).; 
-CHR150-N(R15)C(=0)N(R15)-; -CHRl50-N(Rl5)C(=S)N(R»5)s 
-CHR 1 50-N=C(R7)NR » 5.; -CHR» 50-N=C(R7)OCH2-; 
-CHR»50-N=C(R7).N=N-; -CHR' 50-N=C(R7).C(=0)-; 
-CHRl 50-N=C(R7)-C(=N-A2.Z ' )-A ' 

-CHR150-N=C(R7)-C(R7)=N-A2-A3-;-CHR150-N=C(.C(R7)=N-A2-Z»)-; 

.CHR»50-N=C(R7)-CH20-; -CHR»50-N=C(R7)-CH2S-; 
-0.CH2CH20-N=C(R7).; .CHR150-C(R15)=C(R7)-; -CHR»50-C(R7)=Ns 
-CHR»5S-C(R7)=N-; -C(R7)=N-NR15-; -CH=N-N=C(R7)-; 
-CHRi 5N(R 1 5)-N=C(R7)-; -CHRl 5N(C0CH3).N=C(R7)-; 
.0C(«S)NR»5c(-0)-; -CHR6.C(=Wl)-A»-; -CHR6CHR6-C(=W»)-AI-; 
-CR6=CR6-C(=W»)-A1-; -C=C-C(=W»)-A>-; -N=CR6-C(=WI)-A'-; or a 
direct bond; and the directionality of the Y linkage is defined such that the 
moiety depicted on the left side of the linkage is bonded to E and the moiety 
on the right side of the linkage is bonded to Z; 

ZMs H or -A3-Z2; 

W« is O or S; 

Al is O; S; NR^^; or a direct bond; 
a2 is O; NR'5; or a direct bond; 
A^ is -C(*0)-; -S(0)2-; or a direct bond; 
Z2 is selected from: 

i) Ci-Cio alkyl, C2-C10 alkenyl and C2-C10 alkynyl, each optionally 
substituted with one or more R'^; 

ii) C3-C8 cycloalkyl, C3-C8 cycloalkenyl and phenyl, each optionally 
substituted with one or more R'*^; 

iii) a ring system selected from 3 to 14-membcred monocyclic, fused 
bicyclic and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 
14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
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nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 
nonaromatic or aromatic heterocyclic ring system optionally substituted 
with one or more R^^; 

iv) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyciic ring 
system, a nonaromatic carbocyciic ring system, or a ring system containing 
one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independently selected from C(=0) 
and S(0)2, and any remaining rings as aromatic carbocyciic rings, each 
multicyclic ring system optionally substituted with one or more R^^; and 

v) adamantyl optionally substituted with one or more R^^; 

each R^ is independently H; 1-2 CH3; C2-C3 alkyl; C]-C3 alkoxy; C2-C^ 

cycloalkyl; formylamino; C2-C4 alkylcarbonylamino; C2-C4 

alkoxycarbonylamino; NH2C(0)NH; (CpCs alkyl)NHC(0)NH; 

(C,.C3 alkyl)2NC(0)NH; N(CpC3 alkyl)2; piperidinyl; morpholinyl; 

1 -2 halogen; cyano; or nitro; 
each R'7 is independently H; CpCg alkyl; CpC^ haloalkyl; CpQ alkoxy; CpC^ 

haloalkoxy; CpC^ alkylthio; CpC^ alkylsulfinyl; CpC^ alkylsulfonyl; 

C1-C5 haloalkylthio; CyC^ haloalkylsulfinyl; C1-C5 haloalkylsuifonyl; 

C2-C5 alkenyl; C2-C5 haloalkenyl; C2-C5 alkynyl; Cj-C^ haloalkynyi; 

C3-C5 cycloalkyl; C2-C4 alkylcarbonyl; C2-C4 alkoxycarbonyl; halogen; 

cyano; nitro; hydroxy; amino; NH(CpC^ alkyl); N(C|-C5 alkyl)2; or 

morpholinyl; 
Z is selected from: 

i) C3-Cg cycloalkyl, C^-C^ cycloalkenyl and phenyl, each substituted with 
R^ and optionally substituted with one or more R*^; 

ii) a ring system selected from 3 to 14-membered monocyclic, frised bicyclic 
and fused tricyclic nonaromatic heterocyclic ring systems and S to 
14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfiirs, each 
nonaromatic or aromatic heterocyclic ring system substituted with R^ and 
optiofudly substituted with one or more R^^; 

iii) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 
and fiised-tricyclic ring systems ^^ch are an aromatic carbocyciic ring 
system, a nonaromatic carbocyciic ring system, or a ring system containing 
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one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independently selected fh>m C(=0) 
and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 
muiticycUc ring system substituted with and optionally substituted with 
5 one or more R ' ^; and 

iv) adamantyl substituted with R^ and optionally substituted with one or 
more R'O; 

each Q is independently selected from the group -CHRi^-, -NR^^-, -O- and 
-S(0)p-; 

10 R8 is H; 1-2 halogen; CpCg alkyl; Cj-Ce haloalkyl; Ci-Cg alkoxy; Cj-Cg 

haloalkoxy; C2-Cg alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; Cj-Cg 
alkylthio; CpCg haloalkylthio; Ci-Cg alkylsulfmyi; CpC^ alkylsulfonyl; 
C3-C6 cycloalkyl; C3-C6 alkenyloxy; C02(C,-C6 alkyl); NH(C,-C6 alkyl); 
N(C,-C6 alkyl)2; cyano; nitro; SiR'9R20R2i; or GeRl9R20R2i; 

15 R9 is CpCg alkyl substituted with 2-3 C1-C3 alkoxy; C2-C4 alkynyl substituted 

with one hydroxy or 1-3 C1-C4 alkoxy; C2-C^ haloalkynyl; C^-C^ 
cycloalkyl substituted with at least one member selected from 1-4 halogen, 
1 -2 C , -C3 alkyl, 1 -2 C 1 -C3 alkoxy and one ; C3-C6 cycloalkenyl or 
C3-C6 cycloalkoxy each optionally substituted with at least one member 

20 selected from 1-2 halogen, 1-2 C1-C3 alkyl, 1-2 C1-C3 alkoxy and one Z^; 

adamantyl; C2-C6 alkoxyalkyl; C2-C6 alkylthioalkyl; C2-C6 cyanoalkyl; 
C3-C6 alkoxyalkynyl; C7-C10 tetrahydropyranyloxyalkynyl; C1-C3 alkoxy 
substituted with cyano, C(=0)0R26 or C(=0)N(R26)2; C3-C6 
haloalkenyloxy; C^-C^ alkynyloxy; C3-C6 haloalkynyloxy; C2-C6 

25 alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C2-C6 alkylthioalkoxy; 

C,-C3 alkylthio substituted with cyano, C(=0)OR26 or C(=0)N(R26)2; 
Ci-Cfi haloalkylsulfmyl; CpC^ haloalkylsulfonyl; C3-C6 alkenylthio; C3-C6 
haloalkenylthio; C3-C6 alkynylthio; Cj-C^ haioalkynylthio; C2-C^ 
aikoxyalkylthio; C2-C6 alkylthioalkylthio; thiocyanato; hydroxy; mercapto; 

30 amino; N(R26)(R28); SiR22R23R24; GeR22R23R24; (R25)3Si-CsC-; 

OSi(R25)3; OGe(R25)3; C(=0)R29; C(=S)R26; C(=0)OR30; C(=S)0R26; 
C(=0)SR26; C(=S)SR26; C(=0)N(R26)2; C(=S)N(R26)2; C(=NR26)0R27; 
0C(=0)R26; 0C(=S)R26; SC(=0)R26; SC(=S)R26; N(R26)C(=0)R26; 
N(R26)C(=S)R26; 0C(=0)0R27; 0C(»=0)SR27; 0C(=0)N(R26)2; 

35 SC(=0)0R27; SC(=0)SR27; S(0)20R26; S(0)2N(R26)2; 0S(0)2R27; or 

N(R26)S(0)2R2^; or R^ is benzyloxy, benzyloxymethyl, phenylethynyl, 
phenoxymethyl, phenylthio, phenylsulfonyl, benzylthio, pyridinylmethyl, 
pyridinylmethyloxy, pyridinyloxymethyl, pyridinylethynyl, pyridinylthio, 
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thienylmethyl, thienyithio, fiiranylmethyl, furanyloxy, fliranylthio, 
pyiimidinylmethyl or pyrimidinylthio, each optionally substituted on the 
aromatic ring with one of or both R' ' and K^^; or R^ is C2-Cg 

alky 1 or C2-C^ alkoxy substituted with 1 -2 phenyl, naphthalenyl, phenoxy, 
benzyloxy, pyridinyl, pyrimidinyl, thienyl or ftiranyl, each aromatic ring 
optionally substituted with one of R' l, R12^ or both Ri ' and Rl2; or R^ is 
-A4.Z4; 

each R'O is independently halogen; C1-C4 alkyl optionally substituted with 1-3 
C1-C3 alkoxy; C1-C4 haloalkyi; C2-C^ alkenyl; C2-C6 haloalkenyl; C2-C6 
alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; C2-C5 aikoxyalkyl; C2-C6 
alkylthioalkyl; C2-C6 cyanoaikyl; Cj-C^ alkoxyaikynyl; C7-C10 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; C1-C4 alkoxy; C1-C4 
haloalkoxy; C3-C6 alkenyloxy; Cj-C^ haloalkenyioxy; Cj-C^ alkynyloxy; 
C3-C6 haloalkynyloxy; C3-C6 cycloalkoxy; C2-C6 alkoxyalkoxy; C5-C9 
trialkyisilylalkoxyalkoxy; C2-C6 alkylthioalkoxy; C1-C4 alkylthio; €,-€4 
haloalkylthio; C1-C4 alkylsulfinyl; C,-C4 haloalkylsulfinyl; C1-C4 
alkylsulfonyl; C1-C4 haloalkylsulfonyl; C3-C6 alkenylthio; C3-C6 
haloalkenylthio; C3-C6 alkynylthio; C3-C5 haloalkynyithio; C2-C6 
alkoxyalkylthio; C2-C6 alkylthioalkylthio; nitro; cyano; thiocyanato; 
hydroxy; mercapto; N(R26)2; SF5; Si(R25)3; Ge(R25)3; (R25)3Si-CsC-; 
OSi(R25)3; OGe(R25)3; .C(RJ»)=NOR>7; C(=0)R26; C(=S)R26; 

C(=0)0R26; C(=S)0R26; C(=0)SR26; C(=S)SR26; C(=0)N(R26)2; 
C(=S)N(R26)2; C(=NR26)0R27; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 0C(=0)0R27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; 

S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, benzyl or phenoxy, 
each optionally substituted on the phenyl ring with one of R' R'2, or both 
Ri 1 and Ri2; or 
when Y and an R'O 

are attached to adjacent atoms on Z and Y is 
-CHRl50-N=C(R7>, .0-N=C(R7)-, -0-CH2CH20-N=C(R7)-. 
-CHR>50-C(R15)=C(R7)., -CH=N-N=C(R7)., .CHR15N(R15).N=C(R7)- or 
-CHR»5N(CC>CH3)-N=C(R7>, R? and said adjacenUy attached R»o can be 
taken together as -(CH2)r J- such that J is attached to Z; 
J is -CH2-; -CH2CH2-; -OCH2-; -CH2O-; -SCH2-; -CH2S-; -N(R16)CH2-; or 
-CH2N(R'^)-; each CH2 group of said J optionally substituted with 1 to 2 
CH3; 

Z3 is phenyl, naphthalenyl, li/-pyrrolyl, fiiranyl, thienyl, l^-pyrazolyl, 
IJY-imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 
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l//-l,2,3-triazolyl, 2//-l,2,3-tria2olyl, l//.l,2,4.triazolyl, 4//- 1 ,2,4.tria2olyl, 
1,2,3-oxadiazolyl, l,2,4-oxadia2olyl, 1 ,2,5-oxadiazoIyl, 1,3,4-oxadiazolyl, 
l,23-thiadia2olyl, 1,2,4-thiadiazolyl, 1 ,2,5-thiadiazoiyl, 1,3,4-thiadiazolyl, 
1 //-tetrazolyl, 2//-tetrazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, 
1,3,5-triazinyl, l,2,4-tria2inyl or l,2,4,5-tetra2inyl, each optionally 
substituted with one of ^ R^^, or both R^ * and R^^; 
A"* is O; S; straight-chain or branched CpC^ edkylene; or a direct bond; 
is selected from: 

i) l/f-pyrroiyl, l//-pjrrazolyl, l/Z-imidazoIyl, isoxazolyl, oxazolyl, 
isothiazolyl, thiazolyl, l//-l,2,3-triazolyl, 2/M,2,3-triazolyl, 
l//-l,2,4.triazolyl,4/f-U2,4-triazoiyl, 1,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 
l,2,5-oxadia2olyl, U3,4*oxadiazolyl, l,2,3-thiadia2x>lyl, 1 ,2,4-thiadiazolyU 
1,2,5-thiadiazoiyi, l,3,4-thiadia20lyl, 1 //-tetrazolyl, 2//-tetrazolyl, 
pyridazinyl, pyrazinyl, 1,3,5-triazinyl, 1 ,2,4-triaziny I and 1,2,4,5-tetrazinyl; 
each optionally substituted with one of R^ ^ R^^, or both R^ ^ and R^^j 

ii) a ring system selected from 3 to 14-membered monocyclic, fused bicyclic 
and fused tricyclic nonaromatic heterocyclic ring systems and 8 to 

1 4-membered fused bicyclic and fused tricyclic aromatic heterocyclic ring 
systems, each heterocyclic ring system containing 1 to 6 heteroatoms 
independently selected from the group nitrogen, oxygen, and sulfur, 
provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 
nonaromatic or aromatic heterocyclic ring system optionally substituted 
with one of R^ R^2, or both R^^ and R*2; and 

iii) a multicyclic ring system selected from 8 to 1 4-membered fused-bicyclic 

and fused-tricyclic ring systems which are an aromatic carbocyclic ring 

system, a nonaromatic carbocyclic ring system, or a ring system containing 

one or two nonaromatic rings that each include one or two Q as ring 

members and one or two ring members independently selected from C(=0) 

and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 

multicyclic ring system optionally substituted with one of R^ ^ R^^, or both 
R»»andR^2; 

each R^ ^ and each R^2 independently 1-2 halogen; C1-C4 alkyl; C1-C4 
haloalkyl; C2-C5 alkenyl; C2-C5 haloalkenyl; C2-C5 alkynyl; C2-C5 
haioalkynyl; C2-C6 alkoxyalkyl; C2-C5 alkylthioalkyl; C3-C5 
aikoxyalkynyl; C7-C10 tetrahydropyranyloxyalkynyl; berAsqrloxymethyl; 
C|-C4 alkoxy; CJ-C4 haloalkoxy; C3-C5 alkenyloxy; haloalkenyloxy; 
C3-C5 alkynyloxy; C3-C5 haloalkynyloxy; C2-C5 alkoxyalkoxy; C5-C9 
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trialkylsilylalkoxyaikoxy; C2-C5 alkylthioalkoxy; CJ-C4 alkylthio; Ci-C4 
haloalkylthio; C1-C4 alkylsulfinyl; CrC4 haloalkylsulfinyl; C1-C4 
alkylsulfonyl; C1-C4 haloalkylsulfonyl; C3-C5 alkenylthio; C3-C5 
haloalkenylthio; C2-C5 alkylthioalkylthio; nitro; cyano; ihiocyanato; 
5 hydroxy; mercapto; N(R26)2; SF5; Si(R25)3; Ge(R25)3; (R25)3Si.CsCs 

OSi(R25)3; OGe(R25)3; C(=0)R26; C(=S)R26; C(=0)0R26; C(=S)0R26; 

C(=0)SR26; C(=S)SR26; C(=0)N(R26)2; C(=S)N(R26)2; 0C{=0)R26; 
0C(=S)R26; SC(=0)R26; SC(=S)R26; N(R26)C(=0)R26; N(R26)C(=S)R26; 
0C(=0)0R27; 0C(-0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; 
1 0 S(0)20R26; S{0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, 

phenoxy, benzyl, benzyloxy, phenylsulfonyl, phenylethynyl or 
pyridmylethyny I, each optionally substituted on the aromatic ring with 1 -2 
groups independently selected from halogen, CpC4 alkyl, CpC4 haloalkyl, 
C1-C4 alkoxy, C1-C4 haloalkoxy, nitro and cyano; 

15 each R^^ is independently H; CpC^ aikyl; CpC^ haloalkyl; or phenyl optionally 

substituted with halogen, C1-C4 alkyl, C|-C4 haloalkyl, C1-C4 alkoxy, 
C ) -C4 haloalkoxy, nitro or cyano; 
Ri4 is H; halogen; C1-C6 alkyl; CpCg haloalkyl; C2-Ce alkenyl; C2-C6 
haloalkenyl; C2-C5 alkynyl; C2-C6 haloalkynyi; or C3-C5 cycloalkyl; 

20 each R^^ is independently H; C1-C3 alkyl; C3-C6 cycloalkyl; or phenyl or benzyl, 

each optionally substituted on the phenyl ring with halogen, CpC4 alkyl, 
C]-C4 haloalkyl, CpC4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; or 
when Y is •'CHR*5n(r15)C{=0)N(R^5)-, the two R^^ attached to nitrogen atoms 
on said group can be taken together as -(CH2)s-; or 

25 when Y is -CHRi50-N=C(R7)NRl5,, r7 and the adjacently attached R^^ can be 

taken together as •CH2-(CH2)s-; -0-(CH2)sS -S-(CH2)s-; or 
-N(Ci-C3 alkyl)-(CH2)s-; with the directionality of said linkage defined 
such that the moiety depicted on the left side of the linkage is bonded to the 
carbon and the moiety on the right side of the linkage is bonded to the 

30 nitrogen; 

Rl^, R*7^ and R^^ are each independently H; C1-C3 alkyl; C3-C5 cycloalkyl; or 
phenyl optionally substituted with halogen, CpC4 alkyl, C1-C4 haloalkyl, 
CpC4 alkoxy, C]-C4 haloalkoxy, nitro or cyano; 
Rl^, R20, R21. r22, and R23 are each independently Cj-C^ alkyl; CpC4 haloalkyl; 

35 C2-C5 alkenyl; C1-C4 alkoxy; or phenyl; 

R24 is CrC4 haloalkyl; 

each R25 is independently CpC4 aikyl; CJ-C4 haloalkyl; C2-C4 alkenyl; C1-C4 
alkoxy; or phenyl; 
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each R26 is independently H; CpC^ alkyl; CpC^ haioalkyl; C2-C6 alkenyl; C2-C6 
haloalkenyl; C2-C6 alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; or 
phenyl or benzyl, each optionally substituted on the phenyl ring with 1-2 
groups independently selected from halogen, C1-C4 alkyl, Cj-C4 haioalkyl, 
C1-C4 alkoxy, C|-C4 haloalkoxy, nitro and cyano; 

each R27 is independently Ci-C^ alkyl; CpC6 haioalkyl; C2-C6 alkenyl; C2-C5 
haloalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; or 
phenyl or benzyl, each optionally substituted on the phenyl ring with 1 -2 
groups independently selected from halogen, CpC4 alkyl, C1-C4 haioalkyl, 
C]-C4 alkoxy, C1-C4 haloalkoxy, nitro and cyano; 

each R28 is independently CpC^ haioalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; 
C2-C6 alkynyl; C2-C5 haloalkynyl; C3-C6 cycloalkyl; or phenyl or benzyl, 
each optionally substituted on the phenyl ring with 1-2 groups 
independently selected from halogen, C1-C4 alkyl, C1-C4 haioalkyl, C1-C4 
alkoxy, C1-C4 haloalkoxy, nitro and cyano; 

R29 is H; C1-C6 alkyl; CpC^ haioalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; Cj-Q 
alkynyl; C2-C6 haloalkynyl; C3-C5 cycloalkyl; or benzyl optionally 
substituted on the phenyl ring with 1 -2 groups independently selected from 
halogen, C1-C4 alkyl, C1-C4 haioalkyl, C1-C4 alkoxy, CpC4 haloalkoxy, 
nitro and cyano; 

R30 is H; CpQ haioalkyl; C2-C5 alkenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; 
C2-C5 haloalkynyl; C3-C5 cycloalkyl; or phenyl or benzyl, each optionally 
substituted on the phenyl ring with 1 -2 groups independently selected from 
halogen, C1-C4 alkyl, C1-C4 haioalkyl, C1-C4 alkoxy, CpC4 haloalkoxy, 
nitro and cyano; 

m, n and p are each independently 0, 1 or 2; 

r is 0 or 1 ; and 

sis 2 or 3; 

provided that when Y is -CH(OR*5)., -CHR^., -CHR^CHR^-, -CR^^CR^., 
-CsC-, -CHRl^O-, -OCHR15., .S(0)nCHRi5., .(R7)C=N-0CH(R^5).^ 
-CHR150-N=C(R7)-CH20-, -CHR^50-C(R15)<:(r7).^ 
.CHR6-C(=WJ)-A1-, -CHR^CHR^-CC-WO-Al-, -CR6=CR6-C(=Wl).Ai. 
or -CsC-C(=Wl)-A^-, then Z is other than phenyl, fiiranyl, thienyl, 
pyridinyl and pyrimidinyL 

DETAILS OF THE INVENTION 
In the above recitations, the term ''alkyF', used either alone or in compound words 
such as ''alkylthio'' or ''haioalkyr' includes straight-chain or branched alkyl, such as, 
methyl, ethyl, ^-propyl, /-propyl, or the diffimnt butyl, pentyl or hexyl isomers. The 
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term "1-2 CH3" indicates that the substituent can be methyl or, when there is a 
hydrogen attached to the same atom, the substituent and said hydrogen can both be 
methyl. The term "1-2 alkyl" indicates that one or two of the available positions for that 
substituent may be alkyl which are independently selected. "Alkenyl" includes 
S straight-chain or branched alkenes such as vinyl, 1 -propeny 1, 2-propenyl, and the 

different butenyl, pentenyl and hexenyl isomers. ''Alkenyr' also includes polyenes such 
as 1 ,2-propadieny 1 and 2,4-hexadienyl. "AlkynyF" includes straight-chain or branched 
aikynes such as ethynyl, 1-propynyl, 2-propynyl and the different butynyl, pentynyl and 
hexynyi isomers. "^Alkynyl" can also include moieties comprised of multiple triple 

10 bonds such as 2,5-hexadiynyl. "Alkylene" denotes a straight-chain (or branched when 
indicated) alkanediyl. Examples of *'alky lene'' include CH2CH2, CH(CH3), 
CH2CH2CH2, CH2CH(CH3), CH2CH2CH2CH2 and CH2CH2CH2CH2CH2. 
'"Alkenylene" denotes a straight-chain aikenediyl containing one olefinic bond. 
Examples of "alkenylene" include CH2CH=CH, CH2CH2CH=CH, CH2CH=CHCH2 

1 5 and CH2CH=CHCH2CH2. ''Alkoxy" includes, for example, methoxy, ethoxy, 

n-propyloxy, isopropyloxy and the different butoxy, pentoxy and hexyloxy isomers. 
The term "1-3 aikoxy" indicates that one to three of the available positions for that 
substituent may be alkoxy which are independently selected; and the term ''1-2 alkoxy'' 
is defined analogously. "Alkoxyalkyf* denotes alkoxy substitution on alkyl. Examples 

20 of "alkoxyalkyl" include CH3OCH2, CH3OCH2CH2, CH3CH2OCH2, 

CH3CH2CH2CH2OCH2 and CH3CH2OCH2CH2. "Alkoxyalkoxy" denotes alkoxy 
substitution on alkoxy. "Alkenyloxy" includes straight-chain or branched alkenyloxy 
moieties. Examples of "alkenyloxy " mclude H2C=CHCH20, (CH3)2C=CHCH20, 
(CH3)CH=CHCH20, (CH3)CH=C(CH3)CH20 and CH2=CHCH2CH20. "Alkynyloxy" 

25 includes straight-chain or branched alkynyloxy moieties. Examples of "alkynyloxy" 
include HCSCCH2O, CH3CSCCH2O and CH3CSCCH2CH2O. "Alkylthio" includes 
branched or straight-chain alkylthio moieties such as methylthio, ethylthio, and the 
different propylthio, butylthio, pentylthio and hexylthio isomers. "Alkylthioalkyl" 
denotes alkylthio substimtion on alkyl. Examples of "alkylthioalky]" include 

30 CH3SCH2, CH3SCH2CH2, CH3CH2SCH2, CH3CH2CH2CH2SCH2 and 

CH3CH2SCH2CH2. "Alkylthioalkylthio" denotes alkylthio substitution on alkylthio. 
Analogously, ^"alkoxyalkyithio" denotes alkoxy substitution on alkylthio and 
"alkylthioalkoxy" denotes alkylthio substitution on alkoxy. "Alkylsulfinyl" includes 
both enantiomers of an alkylsulfinyl group. Examples of "alky Isulfiny 1" include 

35 CH3S(0), CH3CH2S(0), CH3CH2CH2S(0), (CH3)2CHS(0) and the different 

butylsulfmyl, pentylsulfinyl and hexylsulfmyl isomers* Examples of "alkylsulfonyl" 
include CH3S(0)2, CH3CH2S(0)2, CH3CH2CH2S(0)2, (CH3)2CHS(0)2 and the 
different butylsulfonyl, pentylsulfonyl and hexylsulfonyl isomers. "Cyanoalkyl" 
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denotes an alkyl group substituted with one cyano group. Examples of "cyanoalkyi" 
include NCCH2, NCCH2CH2 and CH3CH(CN)CH2. "Aikenylthio", "alkoxyalkynyr\ 
and the like, are defined analogously to the above examples. "Cycloalkyl" includes, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. The term 
5 "cycloalkoxy'' includes the same groups linked through an oxygen atom such as 
cyclopentyloxy and cyclohexyloxy. "Cycloalkenyl" includes groups such as 
cyclopentenyl and cyciohexenyi as well as groups with more than one double bond such 
as 1,3- and 1,4-cyclohexadienyl. "Trialkylsilylalkoxyalkoxy" denotes 
trialkylsilylalkoxy substitution on alkoxy. Examples of ''trialkylsilylalkoxyalkoxy" 

10 includes, for example, (€113)3 SiCH2CH20CH20. The terai "1-2 phenyl" indicates that 
one or two of the available positions for that substituent may be phenyl. The term 
"'aromatic carbocyclic ring system" includes fully aromatic carbocycles and carbocycles 
in which at least one ring of a polycyclic ring system is aromatic (where aromatic 
indicates that the Httckel rule is satisfied). The term "nonaromatic carbocyclic ring 

1 5 system" denotes fully saturated carbocycles as well as partially or fiilly unsaturated 

carbocycles where the Hiickel rule is not satisfied by any of the rings in the ring system. 
The term "aromatic heterocyclic ring system" includes fully aromatic heterocycles and 
heterocycles in which at least one ring of a polycyclic ring system is aromatic (where 
aromatic indicates that the Hiickel rule is satisfied). The term "nonaromatic 

20 heterocyclic ring system*' denotes fully saturated heterocycles as well as partially or 
fiilly unsaturated heterocycles where the Hiickel rule is not satisfied by any of the rings 
in the ring system. The heterocyclic ring systems can be attached through any available 
carbon or nitrogen by replacement of a hydrogen on said carbon or nitrogen. One 
skilled in the art v^U appreciate that not all nitrogen containing heterocycles can form 

25 N-oxides since the nitrogen requires an available lone pair for oxidation to the oxide; 
one skilled in the art will recognize those nitrogen containing heterocycles which can 
form 7^-oxides. One skilled in the art will also recognize that tertiary amines can form 
A^-oxides. Synthetic methods for the preparation of TV-oxides of heterocycles and 
tertiary amines are very well known by one skilled in the art including the oxidation of 

30 heterocycles and tertiary amines with peroxy acids such as peracetic and 

m-chloroperbeiusoic acid (M CPBA), hydrogen peroxide, alkyl hydroperoxides such as 
/-butyl hydroperoxide, sodium perborate, and dioxiranes such as dimethydioxirane. 
These methods for the preparation of Moxides have been extensively described and 
reviewed in the literature, see for example: T. L. Gilchrist in Comprehensive Organic 

35 Synthesis, vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press; M. Tisler and 

B. Stanovnik in Comprehensive Heterocyclic Chemistry, vol. 3, pp 18-20, A. J. Boulton 
and A. McKillop, Eds., Pergamon Press; M. R. Grimmett and B. R. T. Keene in 
Advances in Heterocyclic Chemistry, vol. 43, pp 149-161, A. R. Katritzky, Ed., 

BNSDOCID: <WO__9805652A2_L> 



wo 98/05652 




PCT/US97/i2809 



12 

Academic Press; M. Tisler and B. Stanovnik in Advances in Heterocyclic Chemistry, 
vol. 9, pp 285-291, A. R. Katritzky and A. J. Boulton, Eds.. Academic Press; and 
G. W. H. Cheeseman and E. S. G. Werstiuk in Advances in Heterocyclic Chemistry, vol. 
22, pp 390-392, A. R. Katritzky and A. J. Boulton, Eds., Academic Press. 
5 The term "halogen", either alone or in compound words such as "haioalkyl", 

includes fluorine, chlorine, bromine or iodine. The term "1-2 halogen" indicates that 
one or two of the available positions for that substituent may be halogen which are 
independently selected. Further, when used in compound words such as "haloalkyi", 
said alkyl may be partially or fully substituted with halogen atoms which may be the 

10 same or different. Examples of "haloalkyi" include F3C, CICH2, CF3CH2 and 

CF3CCI2. The teraw "haloalkenyl", "haloalkynyl", "haloalkoxy", and the like, are 
defined analogously to the term "haloalkyi". Examples of "haloalkenyl" include 
(C1)2C=CHCH2 and CFaCHjCH^CHCHz. Examples of "haloalkynyl" include 
HOCCHCl, CF3CSC, CCI3CBC and FCHjCsCCHz- Examples of "haloalkoxy" 

1 5 include CF3O, CCI3CH2O, HCF2CH2CH2O and CF3CH2O. Examples of 

"haloalkylthio" include CCI3S, CF3S, CCI3CH2S and CICH2CH2CH2S. Examples of 
"haloalkylsulfinyl" include CFaSCO), CCl3S(0), CF3CH2S(0) and CF3CF2S(0). 
Examples of "haloalkylsulfonyl" include CFjSiO}^, €€138(0)2, CF3CH2S(0)2 and 
CF3CF2S(0)2. 

20 The total number of carbon atoms in a substituent group is indicated by the 

"CpCj" prefix where i and j are numbers from 1 to 10. For example, C|-C3 
alkylsulfonyl designates methylsulfonyl through propylsulfonyl. Examples of 
"alkylcarbonyl" include C(0)CH^, C(0)CH2CH2CH3 and C(0)CH(CH3)2. Examples 
of "alkoxycarbonyl" include CH30C(=0), CH3CH20C(=O), CH3CH2CH20C«)), 

25 (CH3)2CHOC(=0) and the different butoxy* or pentoxycarbonyl isomers. In the above 
recitations, when a compound of Formula I is comprised of one or more heterocyclic 
rings, all substituents are attached to these rings through any available carbon or 
nitrogen by replacement of a hydrogen on said carbon or nitrogen. 

When a group contains a substituent which can be hydrogen, for example or 

30 Rl^, then, when this substituent is taken as hydrogen, it is recognized that this is 
equivalent to said group being unsubstituted. 

Compotmds of this invention can exist as one or more stereoisomers. The various 
stereoisomers include enantiomers, diastereomers, atropisomers and geometric isomers. 
One skilled in the art will appreciate that one stereoisomer may be more active and/or 

35 may exhibit beneficial effects when enriched relative to the other stereoisomer(s) or 
when separated from the other stereoisomer(s). Additionally, the skilled artisan knows 
how to separate, enrich, and/or to selectively prepare said stereoisomers. Accordingly, 
the present invention comprises compounds selected from Formula I, A^-oxides and 
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agriculturally suitable salts thereof. The compounds of the invention may be present as 
a mixture of stereoisomers, individual stereoisomers, or as an optically active form. 

The salts of the compovuids of the invention include acid-addition salts with 
inorganic or organic acids such as hydrobromic, hydrochloric, nitric, phosphoric, 
sulfuric, acetic, butyric, fumaric, lactic, maleic, malonic, oxalic, propionic, salicylic, 
tartaric, 4-toluenesulfonic or valeric acids. The salts of the compounds of the invention 
also include those formed with organic bases (e.g., pyridine, anmionia, or triethylamine) 
or inorganic bases (e.g., hydrides, hydroxides, or carbonates of sodium, potassium, 
lithium, calciimi, magnesium or barium) when the compound contains an acidic group 
such as a phenol. 

Preferred compounds for reasons of better activity and/or ease of synthesis are: 
Preferred 1. Compounds of Formula I above, and Moxides and agriculturally 
suitable salts thereof, wherein: 

E is selected from the group 1,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 
2,7-, 1,2-, and 2,3-naphthalenediyl; li/-pyrrole-l,2-, 2,3- and 

3.4- diyl; 2,3- and 3,4-fiju:andiyl; 2,3- and 3,4-thiophenediyl; 
li/-pyrazole-l,5-, 3,4- and 4,5-diyl; 1 //-imidazole- 1,2-, 4,5- and 

1.5- diyl; 3,4- and 4,5-isoxazolediyl; 4,5-oxazolediyl; 3,4- and 
4,5-isothiazolediyl; 4,5-thiazolediyl; l//-l,2,3-triazole-l,5- and 
4,5-diyl; 2//-l,2,3-triazole.4,5-diyl; l//-l,2,4.tria2ole- 1,5-diyl; 
4//-1 ,2,4-triazole-3,4-diyl; 1 ,2,3-oxadia2ole-4,5-diyl; 

1 ,2,5-oxadiazoie-3 ,4-diyl; 1 ,2,3-thiadiazole-4,5-diyl; 
l,2,5-thiadia2ole-3,4-diyl; l//-tetrazole- 1,5-diyl; 2,3* and 

3.4- pyridinediyl; 3,4- and 4,5-pyridazinediyl; 4,5-pyrimidinediyl; 

2.3- pyrazinediyl; l,2,3-triazine-4,5-diyl; 1 ,2,4-triazine-5,6-diyl; 
l//-indole.l,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 
3,7-, 1,2-, 2,3-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 

3.5- , 3,6-, 3,7-^, 2,3-, 4,5-, 5,6- and 6,7-ben2ofiirandiyl; 
benzo[ft]thiophene-2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 2,3-, 

4.5- , 5,6- and 6,7-diyl; l//-indazole-l,4., 1,5-, 1,6-, 1,7-, 3,4-, 3,5-, 

3.6- , 3,7-, 4,5-, 5,6- and 6,7-diyl; l//-benzimidazole-l,4-, 1,5-, 1,6-, 

1.7- , 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-diyl; 
l,2-benzisoxazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 
2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-ben2oxazolediyl; 
l,2-benzisothia2ole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 

2.4- , 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzothia2olediyl; 2,5-, 2,6-, 
2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 2,3-, 3,4-, 5,6-, 
6,7- and 7,8-quinolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 3,5-, 3,6-, 3,7-, 
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3,8., 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 6,7- and 7,8-isoquinolinediyl; 

3.5- , 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-. 6,7- and 
7,8-cinnolinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 
7,8-phthaia2inediyl; 2,5-. 2,6-, 2,7-, 2,8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 

5 6,7- and 7,8-quinazolinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 2,3-, 5,6-, 6,7- 

and 7,8-quinoxalmediyl; 1 ,8,-naphthyridme-2,5-, 2,6-, 2,7-, 3,5-, 

3.6- , 4,5-, 2,3- and 3,4-diyl; 2,6-, 2,7-. 4,6-, 4,7-, 6,7-pteridinediyi; 
pyrazolo[5,l-^>]thiazole-2,6-, 2,7-, 3,6-, 3,7-, 2,3- and 6,7-diyl; 
thia2olo[2,3-c]-l,2,4-triazole-2,5-, 2,6-, 5,6-diyU 

1 0 2-oxo- 1 ,3-benzodioxole-4,5- and 5,6-diyi; 

l,3-dioxo-l//-isoindoIe-2,4-, 2,5-, 4,5- and 5,6-diyi; 
2-oxo-2if-l-benzopyran-3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 

5.6- , 6,7- and 7,8-diyl; [1.2,4]triazolo[l,5-a]pyridme-2,5-, 2,6-, 

2.7- , 2,8-, 5,6-. 6,7- and 7,8-diyi; 

15 3,4-dihydro-2,4-dioxo-2i/-l,3-benzoxazine-3,5-, 3,6-, 3,7-, 3,8-, 

5,6-, 6,7- and 7,8-diyl; 2,3-dihydro-2-oxo-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 
5,6- and 6,7-benzofuTandiyl; thieno[3,2-</lthia2oie-2,5-, 2,6-, and 
5,6-diyi; 5,6,7,8-tetrahydro-2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 

3.8- , 4,5-, 4,6-, 4,7-, 4,8-, 2,3- and 3,4-quinolinediyl; 

20 2,3-dihydro- 1 , 1 ,3-trioxo- 1 ,2-benzisothia2ole-2,4-, 2,5-, 2,6-, 2,7-, 

4.5- , 5,6- and 6,7-diyl; l,3-ben2odioxole-2,4-, 2,5-, 4,5- and 

5.6- diyi; 23-dihydro-2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 
4,5-, 5,6- and 6,7-ben2ofurandiyl; 

2,3-dihydro- l,4-benzodioxin-2,5-, 2,6-, 2,7-, 2,8-, 5,6- and 6,7-diyl; 
25 and 5,6,7,8-tetrahydro-4/f-cyclohepta[6]thiophene-2,4-, 2,5-, 2,6-, 

2.7- , 2,8-, 3,4-, 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyl; each aromatic 
ring system optionally substituted with one of R^, R"*, or both R^ 
andR*; 

WisO; 

30 Rl is C,-C3 alkyl or C1-C3 haloaikyl; 

R2 is H; Ci-Cg alkyl; CpCg haloaikyl; or C3-C6 cycloalkyl; 
R3 and R4 are each independently halogen; cyano; nitro; CpCg alkyl; 
Ci-Cg haloaikyl; Cj-Cg alkoxy; Ci-Q haloalkoxy; Ci-Cg 
aikylthio; Cj-Ce alkylsulfonyl; C2-C6 alkylcarbonyl; C2-C6 
35 alkoxycarbony i; (C , -C4 alkyl)NHC(O); (C , -C4 alkyl)2NC(0); 

ben2X)yi; or phenylsulfonyl; 
Y is -0-; -S(0)„-; -NR»5.; -C(=0)-; -CH(ORi5)-; -CHs-; -CH2CH2-; 
.CH=CH.; -CsC-; -CH2O-; -OCH2-; -CH2S(0)n-; -S(0)nCH2-; 
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-CH20-N=C{R7).; -(R7)C=N-OCH(Ri5).; .C(R7)=N-Os or a 
direct bond; 

R7 is H; CpQ alkyl; CpC^ haloalkyl; CpCe alkoxy; CpCg aikylthio; 

alkenyl; alkynyl; C3-C6 cycloalkyl; halogen; or 

5 cyano; or 

when Y and an R^^ are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R7)-, R7 and said adjacently attached R^^ can be 
taken together as -(CH2)rJ- such that J is attached to Z; 
Z is selected from the group C3-Cg cycloalkyl; phenyl; naphthalenyl; 
10 anthracenyl; phenanthrenyl; I/f-pyrrolyl; furanyl; thienyl; 

l//-pyrazolyl; l/f-imidazolyl; isoxazolyl; oxazolyl; isothiazolyl; 
thiazolyl; i//.l,2,3-triazolyl; 2i/-l,23-triazolyl; l//-l,2,4-triazolyl; 
4/M ,2,4-triazolyl; 1,2,3-oxadiazolyl; 1,2,4-oxadiazolyl; 
1,2,5-oxadiazolyl; l,3,4-oxadia2olyl; 1 ;2,3-thiadiazolyl; 
15 1,2,4-thiadiazolyl; l,2,5-thiadia2olyl; 1,3,4-thiadiazoIyl; 

l//-tetrazolyl; 2i/-tetrazolyl; pyridinyl; pyridazinyl; pyrimidinyl; 
pyrazinyl; 1,3,5-triazinyl; 1,2,4-triazinyl; 1,2,4,5-tetrazinyl; 
1/f-indolyl; benzoftiranyl; benzo[Z>]thiophenyl; l//-indazoiyl; 
l//-benzimidazoiyl; benzoxazolyl; benzothiazolyl; quinolinyl; 
20 isoquinolinyl; cinnolinyl; phthal2izinyl; quinazolinyl; quinoxaiinyl; 

1,8-naphthyridinyl; ptcridinyl; 2,3-dihydro-l//-indenyl; 

1 .2.3.4- tetrahydronaphthalenyl; 
6,7,8,9-tctrahydro-5//-benzocycloheptenyl; 
5,6,7,8,9, 1 0-hexahydrobenzocyclooctenyl; 

2 5 2,3 -dihydro-3 -oxobenzofurany i ; 

1 ,3*dihydro- 1 -oxoisobenzofuranyl ; 

2,3 -dihydro-2-oxobenzofurany 1 ; 

3 ,4-dihydro-4-oxo-2/f- 1 -benzopy rany 1 ; 

3,4-dihydro- 1 -0x0- 1 //-2-benzopyranyl; 
30 3,4-dihydro-3-oxo- l/f-2-benzopyranyl; 

3 ,4-dihydro-2-oxo-2//- 1 -benzopyrany 1 ; 4-oxo-4//- 1 -benzopyrany 1 ; 

2-0X0-2H-1 -benzopyranyl; 

2.3.4.5- tetrahydro-5-oxo-l-benzoxepinyl; 
2,3 ,4,5-tetrahy dro-2-oxo- 1 -benzoxepiny 1; 

3 5 2,3-dihydro- 1 ,3-dioxo- 1 W^isoindoly 1; 

1 ,2,3,4-tetrahydro- 1 ,3-dioxoisoquinolinyl; 
3 ,4-dihydro-2,4-dioxo-2//- 1 ,3 -benzoxaziny 1 ; 
2-oxo- 1 ,3-benzodioxolyl; 
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2,3-dihydro- 1 , 1 ,3-trioxo- 1 ,2-benzisothiazoly I; 9//-fluorenyl; 
azulenyl; and thiazolo[2,3-c]-l,2,4-tria2olyl; each group substituted 
with and optionally substituted with one or more R*^; and 
R^5 is H; C1-C3 alkyl; or C3-C5 cycloaikyl. 
5 Preferred 2. Compounds of Preferred 1 wherein: 

E is selected from the group 1,2-phenylene; 1,6-, 1,7-, 1,2-, and 

2.3- naphthalenediyl; 2,3- and 3,4-furandiyl; 2,3- and 

3.4- thiophenediyl; 2,3- and 3,4-pyridinediyl; 4,5-pyrimidinediyl; 
2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7*benzofurandiyl; and 

10 benzo[6]thiophene-2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 6,7-diyl; 

each aromatic ring system optionally substituted with one of R^, 

R4 or both R3 and R4; 
Z is selected from the group phenyl; naphthalenyl; 2-thiazoiyl; 

1,2,4-oxadiazolyl; 1,3,4-oxadiazolyl; 1,2,4-thiadiazolyl; 
15 1 ,3,4-thiadiazolyl; pyridinyl; and pyrimidinyl; each group 

substituted with R^ and optionally substituted with one or more 

RIO; 

R*^ is H; CpC^ alkyl; CpC^ haloalkyl; CpCg alkoxy; C1-C5 alkylthio; 
C2-C6 alkenyl; C2-C6 alkynyl; cyclopropyl; halogen; or cyano; 

20 R^ is C3-C5 cycloaikyl substituted with at least one member selected 

from 1-2 halogen, 1-2 C1-C3 alkyl, 1-2 C1-C3 alkoxy, and one T?\ 
C3-C5 cycloalkoxy optionally substituted with at least one member 
selected from 1-2 halogen, 1-2 C1-C3 alkyl, 1-2 Cj-C3 alkoxy, and 
one T?\ C1-C5 haloalkylsulfinyl; CpC^ haloalkylsulfonyl; 

25 thiocyanato; SiR22R23R24. GeR22R23R24; (R25)3Si.CsC-; 

C(=0)R29; C(-0)OR30. S(0)20R26; S(0)2N(R26)2; or 

0S(0)2R'^^; or R^ is benzyloxy, phenylethynyl, phenoxymethyl, 
phenylthio, phenyisulfonyl, ben2ylthio, pyridinylmethyloxy, 
pyridinyloxymethyl, pyridinylethynyl or furanyloxy, each 

30 optionally substituted on the aromatic ring with one of R^ ^ R^^, or 

both Rl ^ and R^^; or R^ is C2-C5 alkyl or C2-C6 alkoxy substituted 
with 1 -2 phenyl, naphthalenyl, phcnbxy , benzyloxy, pyridinyl, 
pyrimidinyl, thienyl or fiiranyl, each aromatic ring optionally 
substituted with one of R^ ^ R^^^ or both R^ ^ and R^^^ or R^ is 

35 -A^-Z^; 

each R^O is independently halogen; C1-C4 haloalkyl; C2-C6 alkynyl; 
nitro; cyano; Si(R25)3; or (R2^)3Si.CsC-; or 
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when Y and an are attached to adjacent atoms on Z and Y is 
-CH20-N=C(R^)-, and said adjacently attached R>0 can be 
taken together as -(CH2)r J- such that J is attached to Z; 

J is -CH2- or .CH2CH2-; 
5 Z^ is phenyl, fiiranyl, thienyl or pyridinyl, each optionally substituted 

with one of R> Rl2, or both Rl ' and Rl2; 

A'* is a direct bond; 

Z'* is 1,3-benzodioxolyl optionally substituted with one of Ri Rl2, or 
both Ri > and Ri^; and 

10 risl. 

Preferred 3 . Compounds of Preferred 2 wherein: 

E is selected from the groiq> 1 ,2-phenylene; 2,3- and 3,4-thiophenediyl; 
and 2,3- and 3 ,4-pyridinediy 1; each aromatic ring system optionally 
substituted with one of R3, R4, or both R^ and R^; 
15 AisOorN; 

Xis 0R»; 

Rl is C1-C3 alkyl; 

R2isHorCi-C2alkyl; 

Y is -0-; -S(0)n-; -NRl^-; -C(=0>; -CH(OR»5).; -CHj-; -CH2CH2-; 
20 -CH=CH-; -OC-; -CH2O-; -OCH2-; -CHaSCO^; -S(0)nCH2-; 

-CH20-N=C(R7)-; -(R7)C=N-0CH(R'5)-; -CH20C(=0)NHs 
-CH2S-C(R'')=N-; or a direct bond; 
Z is selected from the group phenyl; 2-thiazolyl; 1 ,2,4-thiadiazolyl; 
pyridinyl; and pyhmidinyl; each group substituted with R^ and 
25 optionally substituted with one or more RIO; 

R'^ is H; CrC3 alkyl; C^-C^ haloalkyl; CpC3 alkoxy; €,-€3 alkylthio; 

or cyclopropyl; and 
R^^ is H; C1-C3 alkyl; or cyclopropyl. 
Preferred 4. Compounds of Preferred 3 wherein: 
30 R* is methyl; 

R2 is methyl; 

Y is -Os -CH2OS .CH20-N=C(R7)s or .(R'')C=N.OCH(Rl5)-; 

R^ is C3-C6 cycloalkyl substituted with one Z^; C3-C6 cycloalkoxy; 

SiR22R23R24; GeR22R23R24; (R25)3Si-C=Cs S(0)20R26; 

35 S(0)2N(R26)2; or 0S(0)2R2'7; or R^ is benzyloxy or 

pyridinylmethyloxy, each optionally substituted on the aromatic 
ring with one of R^ K R^^, or both Rl 1 and R^^; or R^ is C2-C6 
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alkyl substituted with phenyl optionally substituted with one of 
R» Ri2, or both Ri ^ and Rl2; or R^ is -A^-Z^; 
each R*o is independently halogen; C1-C4 haloalkyl; C2-C6 aikynyl; or 
Si(R25)3; and 

7? is phenyl optionally substituted with one of Rl ^ R^^, or both R^ * and 
R12. 

Preferred 5. Compounds of Preferred 4 wherein: 
Y is -O- or -CH20-N=C(R7)-; and 

R9 is C3-C6 cycloalkyl substituted with one T?\ C3-C5 cycloalkoxy; 
SiR22R23R24; GeR22R23R24; (R25)3Si.CsC-; or R^ is 

benzyloxy optionally substituted on the aromatic ring with one of 
Rl ^, Rl2, or both Rl ^ and Rl2; or R^ is -A^-Z^. 
Most preferred are compounds of Preferred 5 selected from the group: 

4- [2-[[3-( 1 ,3-benzodioxol-5-yl)- 1 .2,4-thiadiazol-5-yl]oxy]phenyll-2,4-dihydro- 

5- methoxy-2-methyl-3//- 1 ,2,4-triazol-3-one; 
4-[2.[[[[l-[3-[dimethyl(3,3,3- 

trifluoropropyl)silyl]phenyl]ethylidene]amino]oxy]methyl]phenyl]-2,4- 
dihydro-5-methoxy-2-methyl-3//- 1 ,2,4-tria2ol-3-one; 

4-[2-[3-[(2-chlorophenyl)methoxy]phenoxy]phenyl]-2,4-dihydro-5-methoxy-2- 
methyl-S//- 1 ,2,4-triazol-3-one; 

4-[2-[[3-[l -(4-chlorophenyI)cyciopropyI]- 1 ,2,4-thiadiazol-5-yl]oxy]phenyl]- 
2,4-dihydro-5-methoxy-2-methyl-3//- 1 ,2,4-tria2ol-3-one; 
4-[2-[[3-[l •(4-chlorophenyl)cyclopropyl]- 1 ,2,4-thiadiazol-5-yl]oxy]-6- 
methylpheny l]-2,4-dihydro-5-methoxy-2-methyl-3i/- 1 ,2,4-tria2ol-3-one; 
2,4.dihydro-5-methoxy-2-methyl-4-[2-[[[[ 1 -[3- 

[tris(trifluoromethyl)germyl]phenyl]ethylidenelamino]oxy]methyl]phenyl]-3//- 

l,2,4-triazol-3-one; and 

2,4-dihydro-5-methoxy-2-methyl-4-[2-[3-[2- 

(trimethylsilyl)ethynyl]phenoxy]phcnyl]-3//- 1 ,2,4.triazol-3-one. 
This invention also relates to fungicidal compositions comprising fimgicidally 
effective amounts of the compounds of the invention and at least one of a surfactant, a 
solid diluent or a liquid diluent. The preferred compositions of the present invention are 
those which comprise the above preferred compounds. 

This invention also relates to a method for controlling plant diseases caused by 
fungal plant pathogens comprising applying to the plant or portion thereof, or to the 
plant seed or seedling, a fimgicidally effective amount of the compounds of the 
invention (e.g., as a composition described herein). The preferred methods of use are 
those involving the above preferred compounds. 
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This invention also relates to artliropodicidai compositions comprising 
arthropodicidally effective amounts of the compounds of the invention and at least one 
of a surfactant, a solid diluent or a liquid diluent. Of note are arthropodicidal 
compositions of the present invention which comprise the above preferred compounds. 
5 This invention also relates to a method for controlling arthropods comprising 

contacting the arthropods or their environment with an arthropodicidally effective 
amount of the compounds of the invention (e.g., as a composition described herein). Of 
note are arthropodicidal methods of use involving the above preferred compounds. 

Compounds of note for their arthropodicidal activity include: 

10 4-[2-[[[[l-[3-[dimethyl(33,3- 

trifluoropropyl)silyl]phenyl]ethylidene]amino]oxy]methyllphenyl]-2,4- 

dihydro-5-methoxy-2-methy 1-3//- 1 ,2,4-triazol-3-one; 

4- [2- [[3- [ 1 -(4-chlorophenyl)cyclopropy 1]- 1 ,2,4-thiadiazol-5-yl]oxy]pheny 1]- 

2,4-dihydro-5-methoxy-2-methyl-3J¥- 1 ,2,4-triazol-3-one; and 
1 5 4-(2-[[3-[ 1 -(4-chlorophenyl)cyclopropy I]- 1 ,2,4-thiadia2ol-5-yiloxy ]-6- 

methylphenyl]-2,4-dihydro-5-methoxy-2-methyl-3//- 1 ,2,4-triazol-3-one. 
Of note are compounds where is other than N(R26)(R28) 
pyridinyloxymethyl; and R^ is other than alkyl substituted with naphthalenyl, 

phenoxy, benzyloxy each aromatic ring optionally substituted with one of R^ ^ Rl^, or 
20 both R^ 1 and R^^; and R^ is other than C2-C5 alkoxy substituted with 1-2 phenyl, 
naphthalenyl, phenoxy, benzyloxy, pyridinyi, pyrimidinyl, thienyl or fiiranyl, each 
aromatic ring optionally substituted with one of R^ ^ R^^, or both Rl ^ and R^^. 

The compounds of Formula I can be prepared by one or more of the following 
methods and variations as described in Schemes 1-41. The definitions of E, A, G» W, 
25 X, R1-R30, Y, Zi-Z^. Wi, A^-A^, Z, Q. J. m, n, p, r and s in the compounds of 
Formulae 1-94 below are as defined above in the Summary of the Invention. 
Compounds of Formulae la-In are various subsets of the compounds of Formula I, and 
all substituents for Formulae la-In are as defined above for Formula I. 

One skilled in the art will recognize that some compounds of Formula I can exist 
30 in one or more tautomeric forms. For example, a compound of Formula I wherein R^ is 
H may exist as tautomer la or lb, or both la and lb. The present invention comprises all 
tautomeric forms of compounds of Fomiula 1. 




^ lb 
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The compounds of Formula I can be prepared as described below in Procedures 1 ) 
to S). Procedures 1 ) to 4) describe syntheses involving construction of the amide ring 
after the formation of the aryl moiety (E-Y-Z). Procedure 5) describes syntheses of the 
aryi moiety (E-Y-Z) with the amide ring already in place. 
5 1) Alkvtation Procedures 

The compounds of Formula I are prepared by treating compounds of Formula 1 
with an appropriate alkyi transfer reagent in an inert solvent with or without additional 
acidic or basic reagents or other reagents (Scheme 1). Suitable solvents are selected 
from the group consisting of polar aprotic solvents such as acetonitrile, 
1 0 dimethylformamide or dimethyl sulfoxide; ethers such as tetrahydrofuran, 

dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; and halocarbons such as dichloromethane or chloroform. 

Scheme 1 




Methods 1-4 




1 I 

X' » OH, SH, NH2, ^ " 

NH(Ci-C6 alkyl) or 
NH(Ci-C5 alkoxy) 

Method 1: U-CH«N2 CU = Hor(CH3)3Si) 

2 



NH 

a3< 



Mediod2: ^.^.^^OR^ ' Lewis acid 



3 

Methods; (Rb30"*"BF4- 

4 

Method 4: (R1)2S04; RIOSO2V; or R^-hal; 
optional base 

(hal = F, CU Br, or I) 

(V « C1-C5 alkyl, CpC^ haloalkyi, or 4-CH3-C^H4) 

1 S For example, compounds of Formula I can be prepared by the action of 

diazoalkane reagents of Formula 2 such as diazomethane (U = H) or 
trimethylsilyldiazomethane (U = (CH3)3Si) on dicarbonyl compounds of Formula 1 
(Method 1). Use of trimethylsilyldiazomethane requires a protic cosolvent such as 
methanol. For examples of these procedures, see Chem. Pharm. Bull^ (1984), J2, 3759 
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As indicated in Method 2, compounds of Formula I can also be prepared by 
contacting carbonyl compounds of Formula 1 with alkyl trichloroacetimidates of 
Formula 3 and a Lewis acid catalyst. Suitable Lewis acids include trimethylsilyl triflate 
and tetrailuoroboric acid. The alkyl trichloroacetimidates can be prepared from the 
S appropriate alcohol and trichloroacetonitrile as described in the literature (J. Danklmaier 
and H. Honig, Synth, Commun., (1990), 20, 203). 

Compounds of Formula I can also be prepared from compounds of Formula 1 by 
treatment with a trialkyloxonium tetrafluoroborate (i.e., Meerwein's salt) of Fomiula 4 
(Method 3). The use of trialkyloxonium salts as powerful alkylating agents is well 
10 known in the art (see U. Schollkopf, U. Groth, C. Deng, Angew, Chem., InL Ed. EngL^ 
(1981), 20, 798). 

Other alkylating agents which can convert carbonyl compounds of Formula 1 to 
compounds of Formula 1 are dialkyi sulfates such as dimethyl sulfate, haloalkyl 
sulfonates such as methyl trifluoromethanesulfonate, and alkyl halides such as 
1 5 iodomethane and propargyl bromide (Method 4). These alkylations can be conducted 
with or without additional base. Appropriate bases include alkali metal alkoxides such 
as potassium /er/-butoxide, inorganic bases such as sodium hydride and potassiimi 
carbonate, or tertiary amines such as triethylamine, pyridine, 

l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), and triethylenediamine. See R. E. Benson, 
20 T. L. Caims, J. Am. Chem, 5oc., (1948), 70, 21 15 for alkylation examples using agents 
of this type. 

Compounds of Formula la (compounds of Formula 1 wherein G = C, W = O and 
X' = OH) can be prepared by condensation of maionates or malonate derivatives of 
Formula 5 with an ambident nucleophile of Formula 6 (Scheme 2). The nucleophiles of 

25 Formula 6 are A^-substituted hydroxylamines (HO-NHR^) and substituted hydrazines 
(HN(R^)-NHR2). Examples of such nucleophiles are Mmethylhydroxylamine and 
methylhydrazine. The malonate esters of Formula 5 can be prepared by methods 
described hereinafter. The esters of Formula 5 can also be activated by first hydrolyzing 
the ester to form the corresponding carboxylic acid, and then converting the acid into 

30 the acid chloride (T = CI) using thionyl chloride or oxalyl chloride, or into the acyl 

imidazole (T = 1 -imidazolyl) by treating with 1,1 -carbonyldiimidazole. Compoimds of 
Formula laa can be prepared by reaction of nitrile esters of Formula 5b with ambident 
nucleophiles of Formula 6. See M. Scobie and G. Tennant, J. Chem. Soc, Chem, 
Comm., ( 1 994), 245 1 . Alkylation of 1 aa with alkyl halides in the presence of base 

35 provides compounds of Formula lab. Alternatively, treatment of laa with alkylamines 
or alkoxyamines provides compounds of Formula lab. 
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Scheme 2 



Y, 



HA — NHR-^ 




T = 0(CpC4 alkyl). CI, i-imidazoiyi 



Y 

E" Z 
I/" 



HA — NHR? 



OR 



Sb 



Ci-CgalkylCBr.Cl.!) 

Base 
or 

H2N(Ci-C6 alkyl) 
or 

H2NO(C]-C5 alkyl) 




A — N 



V2 



iab 



A— N 



\2 



la 




A— N 



laa 
W = NH 



W = NCCpCg alkyi) or NCKCpC^ alkyl) 



10 



Esters of Fonnula Sa can be prepared from copper (I)-cataiyzed reaction of 
malonate esters of Formula 7 with substituted aryl haiides of Formula 8 according to 
methods adapted from A. Osuka, T. Kobayashi and H. Suzuki, SynthesiSy (1983), 67 and 
M. S. Malamas, T. C. Hohman, and J. Millen^y. Med Chem., 1994, 57, 2043-2058, and 
illustrated in Scheme 3. Procedures to prepare compounds of Formula 8 are described 
below (see Scheme 33). 

Malonate esters of Formula 5a can also be prepared from diester carboxylic acids 
of Formula Sc afrer modification of the carboxylic acid functional group to the 
appropriate Y and Z group. A copper (I)-catalyzed coupling of malonates of Formula 7 
with orthobromocarboxylic acids of Formula 8a (see A. Bruggink, A. McKillop, 
Tetrahedron, (1975), 31, 2607) can be used to prepare compounds of Formula 5c as 
shown in Scheme 3. Methods to prepare compounds of Formula 8a are common in the 
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art (see P. Beak, V. Snieckus, Acc, Chem. Res., (1982), 75, 306 and Org, React., (1979), 
26, 1 and references therein). 

Scheme 3 
R02CX^C02R 

i ^ OR 



8 



Cul, base 



5a 

R = Ci-C4alkyl 



^CX>2H CuBr q 

I NaH ^ ^ 

Br 

8a 7 5c 



OR OR 



R = Ci-C4alkyl 

5 Additionally, the malonate esters of Fonnula 5a can be prepared by treating aryl 

acetic acid esters of Fonnula 9 with a dialkyl carbonate or aikyl chlorofonnate in the 
presence of a suitable base such as, but not limited to, sodium metal or sodium hydride 
(Sdieme 4). For example, see J. Am. Chem. Soc, (1928), 50, 2758. Nitiile esters of 
Fonnula 5b can be prepared similarly from compounds of Fonnula 10. 

10 
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24 
Scheme 4 
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or P Z 
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R = C)-C4a]lQrl 



O 
II 

Y^ RC^OR ^Y,^ 

r ^ ^ ► 



base 



R = C|-C4aDQrl 



OR 

5b 



Esters of Formula 9 can be prepared from acid-catalyzed alcoholy sis of aryl 
acetonitriles of Formula 1 0 or esterification of aryl acetic acids of Formula 1 1 as 
5 illustrated in Scheme 5 (see Org, Synth., Coll. VoL I, (1941), 270), 

Additionally, esters of formula 9 can be prepared by palladium (O)-catalyzed cross 
coupling reaction of aryl iodides of Formula 8 with a Reformatsky reagent or an 
alkoxy(trialkylstannyl)acetylene followed by hydration (Scheme 5). For example, see 
T. Sakamoto, A. Yasuhara, Y. Kondo, H. Yamanaka, Synlett, (1992)» S02« and 
10 J. F. Fauvarque, A. Jutard, J. OrganometaL Chem., (1977), J 32, CI 7. 
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Scheme 5 



ROH 



I 

H2Cv 



acid 



CN 



10 



H2C 



Z 
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OR 



ROH 



acid 



H2C 



I 

OH 



O 



11 



if BrZiiCH2^X)2Ror 
(1) R3SnCBCOR 
Pd<> cat. 



E 

I 
I 



8 



R=Ci-C4aBcyl 

Ary 1 acetic acid esters of Formula 9a can be prepared by copper (I)-catalyzed 
condensation of aryl halides of Formula 12 with compounds of Formula 13 as described 
in EP-A-307,103 and illustrated below in Scheme 6. 

Scheme 6 



(a Br, I) 



H2C 



HY> — Z 



13 



I 

OR 



O 



12 



Yl 



I 

OR 



9a 



R=Ci-C4aIkyI 

= o. s. ochr15^ schrI^ o-n=c(r^), nr^^ 

Some esters of Formula 9 (Formula 9b) can also be prepared by forming the 
1 0 bridge using conventional nucleophilic substitution chemistry (Scheme 7). 

Displacement of an appropriate leaving group (Lg) in electrophiles of Formula 1 5 or 1 6 
with a nucleophilic ester of Formula 14 affords compounds of Formula 9b. A base, for 
example sodium hydride, is used to generate the corresponding alkoxide or thioalkoxide 
of the compound of Formula 14. 
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Scheme 7 



Lg — Z or 

r31 ». Y? 



E E 7 

I Lg— CHR^^Z ; I 

y base y 

OR OR 

14 9b 
R = Ci-C4alkyl 

r3^ = OH SH CHR^^oH, CMRI^SH, NHR^^ 

« O. S, Oam*^ SCHR^^, chr^^o, chr^^s. nr^^ 

Lg » Br, a, I, OSO2CH3. OS02(4-Me.Ph) 

Some esters of Formula 9 (Formula 9e) can also be prepared by forming the 
bridge from substituted hydroxylamine 9d and carbonyl compounds 14a. The 
5 hydroxylamine 9d is in turn prepared from esters 9c. This method has been described in 
EP-A-600,835 and illustrated in Scheme 8. 

Scheme 8 

o 

II 

I4a . 
I I 



I 

OR OR 



9c B'^CHR^^Br R=Ci-C4aIkyl 

9ci B = CHRI 50NH2*HCi = CHR^ 5oN=C(R^) 



9e 



10 

2) Displacement and Conjugate Addition/Elimination Procedures 

Compounds of Formula I can also be prepared by reaction of Formula 1 7 
compounds with alkali metal alkoxides (R^O*M^), alkali metal thioalkoxides (R'S^M*^), 
or an amine derivative in a suitable solvent (Scheme 9). The leaving group Lgl in the 
1 5 amides of Formula 1 7 are any group known in the art to undergo a displacement 

reaction of this type. Examples of suitable leaving groups include chlorine, bromine, 
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and suifonyl and sulfonate groups. Examples of suitabie inert solvents are 
dimethylformamide or dimethyl sulfoxide, dimethoxyethane methanol. 

Scheme 9 

I RlcrM^RlS-M+, I 

^^"X? Ns*^^ NH3, RiNH2. R^NH(Ci^6aikyl), ^^^-^'^ ^7^^ 
X-N (Ci-C6aIko)Q^)NH2. ^-N 

\j^2 orRlNHCCi-Cgalkoxy) ^2 

X =- OR^ SRI. NH2, NHR^ 

N(C]-C6 aflcyOR^ NH(Ci-C6 alko>y), or 

N(Ci-C6aIko>y)R* 

Lg 1 = a, Br, -SO2V, or -OSO2V 

V= C aDcyL Ci-C^ haioaflcyl, or 4-CH3-C6H4 

M"KorNa 

5 

Compounds of Formula 17a can be prepared from compounds of Fomiula lb 
(compounds of Formula 1 wherein X is OH) by reaction with halogenating agents such 
as thionyl chloride or phosphorus oxybromide to form the corresponding 
P-halo-substituted derivatives (Scheme 10). Alternatively, compounds of Formula lb 
1 0 can be treated with an alky Isulfonyl halide or haloaikylsulfonyl anhydride, such as 
methanesulfonyl chloride, />-toluenesulfonyl chloride, and trifluoromethanesulfony I 
anhydride, to form the corresponding p-alkylsulfonate of Formula 1 7a. The reaction 
v^th the suifonyl halides may be performed in the presence of a suitable base (e.g., 
triethylamine). 

Scheme 10 

Y Y 

E'^ Z 

I halogenating agent | 

HO ^G. tw ^ Lg^N^ ^G 

^ or VSp2-hal or ^ ^yi> ^ 

X-/ VS02^SV 

V2 r2 
lb I7a 

Lg2 = Cl,Br.or-OS02V 

V C 1 -C^ alky I C j-C^ habaDcy I, or ^-^yC^ 
15 hal = Br,aorF 
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As illustrated in Scheme 1 1, sulfonyl compounds of Fomiula 17b can be prepared 
by oxidation of the corresponding thio compound of Formula 1 8 using well-known 
methods for the oxidation of sulfur (see Schrenk, K. In The Chemistry of Sulphones and 
Sulphoxides; Patai, S. et al., Eds.; Wiley: New York, 1988)« Suitable oxidizing reagents 
5 include meta-chloro-peroxybenzoic acid, hydrogen peroxide and Oxone® (KHSO5). 



Scheme 1 1 




V= Ci-C^ alkyL Ci-C^ hatoakyl, or 4-CH3-C6H4 



Alternatively, halo-compounds of Formula 17c (compoimds of Formula 17a 
1 0 wherein A = N, G = N, and W = O) can be prepared from hydrazides of Formula 1 9 as 
illustrated in Scheme 12. When R32 = C(=S)S(Ci-C4 alkyl), the diacyl compound of 
Formula 1 9 is treated with excess thionyl halide, for example excess thiony 1 chloride. 
The product formed first is the ring-closed compotmd of Formula 20 which can be 
isolated or converted in situ to the compound of Formula 17c; see P. Molina, A. 
15 Tarraga, A. Espinosa, Synthesis^ (1989), 923 for a description of this process. 

Alternatively, when R^^ = as defined above, the hydrazide of Formula 19 is 
cyclized with phosgene to form the cyclic urea of Formula 17c wherein hal = CI. This 
procedure is described in detail in J. Org. Chem.^ (1989), 54, 1048. 
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Scheme 12 



r32 = C(=S)S(C,-C4 alkyI) 



S(0)(hal)2 
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HN 



N N 

20 



r2 



S(OXhaI)2 



5 



I 

N — N 

V 

17c 

hal = CI, Br, I 

The hydrazides of Formula 1 9 can be prepared as illustrated in Scheme 1 3. 
Condensation of the isocyanate of Formula 21 with the hydrzizine of 
Formula H2NNR2r32 in an inert solvent such as tetrahydrofuran affords the hydrazide. 

Scheme 13 

r32 

/ Y 
Y HoN-N E'^ Z 

E^^Z "^-y I 

O HN N 



21 



19 



r32 = c(-S)S(Ci<:4 alkyO or r2 



3) Conjugate Addition/Cvclization Procedures 

In addition to the methods disclosed above, compounds of Formula I wherein 
10 X = SR^ and G = C (Formula Ic) can be prepared by treating a ketenedithioacetal of 

Formula 22 with an ambident nucleophile of Formula 6 (Scheme 14). The nucieophiles 
of Formula 6 are described above. 
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Scheme 14 



R*S. 



Y, 

sr' or 



22 



HA— NHR2 



R>=Ci-C4aIkyl 




A—N 



\ 



'r2 



Ic 



Ketene dithioacetals of Fonnula 22a or 22b can be prepared by condensing aryl 
acetic esters of Fonnula 9 or amides of Formula 9f, respectively, with carbon disulfide 
in the presence of a suitable base, followed by reaction with two equivalents of an 
Rl-halide, such as iodomethane or propargyl bromide (Scheme 15). Conversion of 22b 
to 22c can be accomplished by reaction with trialkyl tetrafluoroborates. 
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Compounds of Formula 1 d (compounds of Formula 1 wherein A = N, G = N) can 
be prepared by condensation of A/-amino-ureas of Formula 23 with a carbonylating 
agent of Formula 24 (Scheme 1 6). The carbonylating agents of Formula 24 are 
carbonyl or thiocarbonyl transfer reagents such as phosgene, thiophosgene, diphosgene 
(ClC(=0)0CCl3), triphosgene (Cl3COC(=0)OCCl3), M A^'-carbonyldiimidazoie, 
ACA^-thiocarbonyldiimidazole, and l,r-carbonyldi(l,2,4-triazole). Alternatively, the 
compounds of Formula 24 can be alkyl chloroformates or dialkyl carbonates. Some of 
these carbonylating reactions may require the addition of a base to effect reaction. 
Appropriate bases include alkali metal alkoxides such as potassium rer/-butoxide, 
inorganic bases such as sodium hydride and potassium carbonate, tertiary amines such 
as thethylamine and triethylenediamine, pyridine, or l,8-diazabicyclo[S.4.0]undec-7- 
ene (DBU). Suitable solvents include polar aprotic solvents such as acetonitrile, 
dimethylformamide, or dimethyl sulfoxide; ethers such as tetrahydrofuran, 
dimethoxyethane, or diethyl ether; ketones such as acetone or 2-butanone; hydrocarbons 
such as toluene or benzene; or halocarbons such as dichloromethane or chloroform. The 
reaction temperature can vary between 0°C and 1 50°C and the reaction time can be 
from 1 to 72 hours depending on the choice of base, solvent, temperature, and 
substrates. 



Scheme 16 
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A^-Amino-uireas of Foraiula 23 can be prepared as illustrated in Scheme 1 7. 
Treatment of an arylamine of Formula 25 with phosgene, thiophosgene, 
A^, A^'-carbonyldiimidazole, or Mi^-thiocarbonyldiimidazole produces the isocyanate or 
isothiocyanate of Formula 26. A base can be added for reactions with phosgene or 
thiophosgene. Isocyanates of Formula 26 can also be prepared by heating acylazides of 
Formula 25a in a solvent such as toluene or benzene (Curtius rearrangement). The 
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corresponding acylazides can be prepared from well known methods in the art (see 
March, J., Advanced Organic Chemistry; 3rd Edition, John Wiley: New York, (1985), 
pp 428, 637 and also Chem. Pharm. Bull (1977), 25, 165, and references therein. 
Subsequent treatment of the iso(thio)cyanate with an R^-substituted hydrazine produces 
the ^-amino-urea of Formula 23 . 

Scheme 17 
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Compounds of Formula le (compoimds of Foramia 1 wherein A - CR^^, G = N, 
1 0 and X = O) can be prepared by either method illustrated in Scheme 1 8. Ureas of 
Formula 27 are reacted with activated 2-halocarboxylic acid derivatives such as 
2-halocarboxylic acid chlorides, 2'-halocarboxylic acid esters or 2-haloacyi imidazoles. 
The initial acylation on the arylamino nitrogen is followed by an intramolecular 
displacement of the 2-haio group to effect cyclization. Base may be added to accelerate 
1 5 the acylation and/or the subsequent cyclization. Suitable bases include triethylamine 
and sodium hydride. Alternatively, Formula le compounds can be prepared by reaction 
of Formula 26 iso(thio)cyanates or Formula 26a carbodiimides with Formula 28a esters. 
As described above, base may be added to accelerate the reaction and subsequent 
cyclization to Formula le compounds. Carbodiimides 26a can be prepared as shown in 
20 Scheme 1 8, starting with compounds of Formula 26. 
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optional base 
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HN 



^ ^Z 



dehydration 



NHT^ 



E 
I 

N 



W 



W 



R^NHCHR^QOPR 
28a 

optional base 
R = Ci-C4aDQrl 



le 

W=0,S,NT5 



23a 

w=o,s 



26a 



t5 = C1-C5 aDcyl. QyC^ aIko>y 



The (thio)ureas or amidines of Formula 27 can be prepared by either of the 
methods illustrated in Scheme 1 9. The arylamine of Formula 25 can be contacted with 
an isocyanate or isothiocyanate of Formula R2N=C=W as described above. 
Alternatively, an iso(thio)cyanate of Formula 26 or carbodiimide of Fomiula 26a can be 
condensed with an amine of Formula R2.NH2 to form the urea or amidine. The 
arylamine and iso(thio)cyanates of Formulae 25 and 26, respectively, are commercially 
available or prepared by well-known methods. For example, isothiocyanates can be 
prepared by methods described in J. Heterocycl Chem,, (1990), 27, 407. Isocyanates 
can be prepared as described in March, J., Advanced Organic Chemistry; 3rd ed., John 
Wiley: New York, (1985), pp 944, 1 166 and also in Synthetic Communications y (1993), 
23 (3), 335 and references therein. For methods describing the preparation of 
arylamines of Formula 25 that are not commercially available, see M. S. Gibson in The 
Chemistry of the Amino Group; Patai, S., Ed.; Interscience Publishers, 1968; p 37 and 
Tetrahedron Lett. (1982), 23 (7), 699 and references therein. 
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26: W = 0,S 
26a:W-NT5 

t5 » Ci-Cg aDcyl, Cj-Cg alkojy 



4) Thionation Procedures 
5 Compounds of Formula le, compounds of Formula I wherein W = S, can be 

prepared by treating compounds of Formula Id (I wherein W = O) with thionating 
reagents such as P2S5 or Lawesson's reagent (2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4- 
diphosphetane-2,4-disuifide) as illustrated in Scheme 20 (see BulL Soc. Chim. Belg.y 
(1978), 57, 229; and Tetrahedron Lett., (1983), 24, 3815). 

10 

Scheme 20 




Id X^OR^rSRl 



Reaction of compounds of Formula lea with an alky 1 halide in the presence of 
base provides compounds of Formula leb, which can be reacted with compounds of 
15 Formula T^NH2 and then ailcylated with R2-(Br. CI, or I) to provide compounds of 
Formula lec. 
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Scheme 20a 
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R«Ci-C4aikyI 



= Cj-Cg aUcyl, CyC^ aDcoiy 



lec 



5) Anrl Moiety fE-Y-Z) Synthesis Procedures 

Compounds of Formula If (compounds of Formula I wherein Y is CHR^^O, 
CHRl^S, or CHR150-N=CR7) can be prepared by contacting halides of Formula 29 
with various nucleophiles (Scheme 21). The appropriate alcohol or thiol is treated with 
a base, for example sodium hydride, to form the corresponding alkoxide or thioalkoxide 
which acts as the nucleophile. 
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CHRl5(aBr,orl) 
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Scheme 2 1 

HO-Z, or 

hon=cr7.z. or 

HS-Z; base 



E'^ ^Z 
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A — N 
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r2 



29 



= CHRI^o, CHRi5o-N=<ll'^, CHRI^s 



if 



E 
I 

G 



Hatogenation 
CHR^^H 



w 



A — N 



\ 



r2 



30 



Some aryl halides of Formula 29 can be prepared by radical haJogenation of the 
corresponding alkyl compound (i.e., H instead of halogen in Formula 29), or by acidic 
cleavage of the corresponding methyl ether (i.e., OMe instead of halogen in 
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Foimula 29). Other aryl halides of Formula 29 can be prepared from the appropriate 
alcohols of Formula 30 by well known halogenation methods in the art (see Carey, F. 
A.; Sundberg, R. J. Advanced Organic Chemistry; 3rd ed.. Part B, Plenum: New York, 
(1990), p 122). 

5 Compounds of Formula I wherein Y is CR^^CR^ or CHR^-CHR^ (Fomiula Ig 

and Ih, respectively) can be prepared as illustrated in Scheme 22. Treatment of the 
halides of Formula 29a with triphenylphosphine or a trialkylphosphite produces the 
corresponding phosphonium salt (Formula 31) or phosphonate (Formula 32), 
respectively- Condensation of the phosphorus compound with a base and a carbonyl 

1 0 compound of Foraiula Z(R6)C=0 affords the olefin of Formula Ig. 



Scheme 22 

^CHR^(a,Br,orI) ^CHR^-P^ 
f P(C6H5)3 or I 

A— N A— N 

29a 3 1 : P ^ = P^(C^^}2 halide- 

O 



0=C(R^ 



R«Ci^4aIkyl 22: ?^ -Pmh 



I 



base G 




\ / 

A— "N 

^j^2 \ 1) Halogenation 
Ig \ 2) Dehabgenation 




The olefins of Formula Ig can be converted to the saturated compounds of 
15 Formula Ih by hydrogenation over a metal catalyst such as palladium on carbon as is 
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well-known in the art (Rylander, Catalytic Hydrogenation in Organic Synthesis, 
Academic: New York, 1979). 

Fonnula li alky nes can be prepared by halogenation/dehalogenation of Formula Ig 
olefins using procedures well-known in the art (March, J. Advanced Organic 
5 Chemistry; 3rd ed., John Wiley: New York, (1985), p 924). Additionally, Fonnula li 
alkynes can be prepared by well-known reaction of aryl halides with aikyne derivatives 
in the presence of catalysts such as nickel or palladium (see J. Organomet. Chem. , 
(1975), PJ 253-257). 

The olefin of Formula Ig can also be prepared by reversing the reactivity of the 

10 reactants in the Wittig or Homer-Emmons condensation. For example, 2-alkylaryl 

derivatives of Formula 33 can be converted into the corresponding dibromo-comp>oimd 
of Formula 34 as illustrated in Scheme 23 (see Synthesis^ (1988), 330). The dibromo- 
compound can be hydrolyzed to the carbonyl compound of Formula 35, which in turn 
can be condensed with a phosphorus-containing nucleophile of Formula 36 or 37 to 

1 5 afford the olefin of Formula Ig. Additionally, compoimds of Formula 35 can be 
prepared by oxidation of the corresponding alcohols of Formula 30. 

Vinyl halides of Formula Ij can be prepared by reacting phosphorus reagents of 
Formulae 37a or 37b with carbonyl compoimds of Formula 35 (Scheme 23). The 
preparations of halides of Formula 37afix)m the appropriate diethylphosphonoacetate 

20 are described by McKenna and Khawli in J. Org. Chem., ( 1 986), 57, 5467. The thiono 
esters of Formula 37b can be prepared from esters of Formula 37a by converting the 
carbonyl oxygen of the ester to a thiocarbonyl (see Chem, Rev,, (1984), 84, 17 and 
Tetrahedron Lett., (1984), 25, 2639). 
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Scheme 23 

1) Br2orNBS 
2equiv.,CCl4 
light 

2) Morpholine 
Con. HCl H2O 

NBS - A^broinosuccmimicle 



(C5H5)3P=C(R^ 
36 



or 



M' 



"1 • 



(RO)2P-C(R^)Z 
37 
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A— N 



V 

34: J*«Br2 
35: J^=(=0) 



(RObP-CHC-OZ 

37a: j2 = O 
1^ 37b: J2 = S 



R = Ci-C4aikyl 

P=o,s 

hal-F,Cl,Br,I 




Oximes of Foraiula Ik (Formula I wherein Y is CCR'7)=N-0) can be prepared from 
carbonyl compounds of Formula 38 by condensation with hydroxy lamine, followed by 
O-alkylation with electrophiles of Formula Z-(C1, Br, or I) (Scheme 24). Alternatively, 
the O-substituted hydroxylamine can be condensed with the carbonyl compoimd of 
Formula 38 to yield oximes of Formula Ik directly. 




38 



Scheme 24 



1) H2N-OH 

2) Z-hal 
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Carbamates of Formula II can be prepared by reacting aryl alcohols of Formula 30 
with isocyanates of Formula 39 (Scheme 25). A base such as uiethylamine can be 
added to catalyze the reaction. As shown, carbamates of Formula II can be further 
alkylated to provide the carbamates of Formula Im. 

Scheme 25 

O 
II 

I 39 ^ E 



A N \ / 



A-N 

30 D 



r2 



E 

RlS.hai I 



O 

CHrISq N-Z 

Rl5 



base 



W 



A— N 

hal^ClBrorl \ ^ 

5 Im 

Compounds of Formula I wherein Y is .CHRi50-N=C(R7>C(=N.A2.Zl)-Ai-, 
.CHR150-N=C(R7>C(R7)=N-A2.a3- or .CHR15o.N=C(-C(R'7)=N-A2-Z1> can be 
prepared by methods known in the art or obvious modifications (see, for example, 
1 0 WO 95/1 8789, WO 95/2 1153, and references therein) together with the methods 
disclosed herein. 

Compounds of Formula I wherein Y is .CHRl50C(=0)0., .CHRl50C(=S)0-, 
-CHR150C(=0)S-, -CHR150C(=S)S-, -CHR15SC(-0)N(R15)-, 
-CHRl5SC(=S)N(Rl5)-, -CHR15SC(=0)0-, -CHRl5SC(=S)0-, .CHR»5SC(=0)S-, 
1 5 -CHR^ 5SC(=S)S-, -CHRl5SC(=NRl5)s. or .CHRl5N(Rl5)C(=0)N(R^5). can be 
prepared by methods known in the art or obvious modifications (see, for example, 
U.S. 5,416,1 10, EP 656,35 1 and references therein) together with the methods disclosed 
herein. 

Compoimds of Formula In (Formula lA where Y is (CH2)xO, where x = 0 or 1) 
20 can be prepared by contacting hydroxy compoimds of Formula 40 with appropriate 
heterocycies or activated aromatic hydrocarbons Lg-Z (where Lg is an appropriate 
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leaving group» for example, halogen or alkylsulfonyl) in the presence of suitable bases 
(for example, K2CO3, KO-/-Bu or NaH) in suitable solvents (for example, acetone, 
dimethylformamide, dimethyl sulfoxide or tetrahydrofuran) (see Scheme 26). 

Scheme 26 

OH OZ 
/ / 




5 where x = 0 or 1 in 



Compounds of Formula Lg-Z may be prepared according to literature procedures, 
for example. Comprehensive Heterocyclic Chemistry ^ Pergamon Press, vol. 6, 1984, 
pp 463-5 1 1 or y. Org. Chem. ( 1 973), 38, 469 or J. Net. Chem. ( 1 979), 96 1 for the 
preparation of l,2,4-thiadia2oies, U.S. 5,166,165 or J. Chem, Sac, Perkin Trans. 1 

10 (1983), 967 for the preparation of 1,3,4-oxadiazoles and l,3,4.thiadiazoles, EP 446,010 
or J. MetL Chem. (1992), ii, 3691 for the preparation of 1 ,2,4-oxadiazoles. 

The compounds of the present invention are prepared by combinations of 
reactions as illustrated in the Schemes 1-26 in which Z is a moietv as described in the 
summary. Preparation of the compounds containing the radical [Z as described in 

1 5 the sununary, substituted with L (defined as any group attached to Z as depicted in each 
of the individual schemes)] can be accomplished by one skilled in the art by the 
appropriate combination of reagents and reaction sequences for a particular Z^-L. Such 
reaction sequences can be developed based on known reactions available in the 
chemical art. For a general reference, see March, J. Advanced Organic Chemistry^ 3rd 

20 ed., John Wiley: New York, (1985) and references therein. See the following 

paragraphs and Schemes for some examples of how L is defined in individual schemes, 
and the preparation of representative Z^-L examples. Note that Z^ in the Schemes 27- 
41 is also taken to be the radical below, such that compounds assembled by the methods 
taught in Schemes 1 -26 can be further modified by the chemistry illustrated to provide 

25 compounds I as described in the simunary. 
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Compounds of Formula 42 in Scheme 27 can be prepared from compounds of 
Formula 4 1 by reaction with hydroxy lamine or hydroxylamine salts. See Sandler and 
5 Karo, Organic Functional Group Preparations, VoL 3 Academic Press, New York, 
(1972) 372-381 for a review of methods. Compounds of Formula 42 correspond to 
compounds of Formula 1 3 in Scheme 6 when = 0-N=C(R7) and in Scheme 21 , 
reagent HO-N=CR'7. 

Scheme 27 

Cx:r7.z5 "2NQHor ^ hON=CR7-Z5 

H2NOH*HCVbase 

41 42 



1 0 Compounds of Formula 4 1 can be prepared from compounds of Formula 43 

(Scheme 28) by Friedel-Crafts acylation with compounds of Formula 44. (See Olah, G. 
"Friedel-Crafts and Related Reactions " Interscience, New York (1963-1 964) for a 
general review). Compounds of Formula 41 may also be prepared by reaction of acyl 
halides, anhydrides, esters, or amides of Formula 47 with organometallic reagents of 

15 Formula 46. (See March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: New 
York, (1985), pp 433-435 and references therein.) The organometallic compounds of 
Formula 46 may be prepared by reductive metallation or halogen-metal exchange of a 
halogen-containing compound of Formula 45 using, for example, magnesium or an 
organolithium reagent, or by deprotonation of compounds of Formula 43 using a strong 

20 base such as a lithioamide or an organolithium reagent, followed by transmetallation. 
Compound 41a corresponds to Compound 14a in Scheme 8 and compound 41 in 
Scheme 27, while compound 41b corresponds to 0=C(R^)Z in Scheme 22 and 
Compound 41c corresponds to compound 93 (where T^^ = R^^) in Scheme 41. 
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Scheme 28 




0=C33.Z5 

4 la r33»r7 

41b r33«r6 

41c R33=R29orR26 



haNCl, Br, I M * =MgX T^k:! 

CuLiZ OCOR^^ 

CdZ OR 

SnR3 NR2 



r33 = r6, r7^ r29 or R26 
R = Ci-C4 alkyl 



Compounds of Fomiula 45 may be prepared by reaction of compounds of 
Formula 43 (Scheme 29) with, for example, bromine or chlorine, with or without 
5 additional catalysts, under free-radical or aromatic electrophiiic halogenation 

conditions, depending on the nature of Z. Alternative sources of halogen, such as A^- 
haiosuccinimides, /er/-butyl hj^ohalites or SO2CI2, may also be used. (See March, J. 
Advanced Organic Chemistry; 3rd ed., John Wiley: New York, (1985), pp 476-479, 
620-626, and references therein.) For a review of free-radical halogenation, see Huyser, 

1 0 in Patai," The Chemistry of the Carbon-Halogen Bond," Part 1 , Wiley, New York 
(1973) pp 549-607. For electrophiiic substitutions, see de la Mare, "Electrophiiic 
Halogenation,"' Cambridge University Press, London (1976), Compounds of 
Formula 45 correspond to compounds of Fonnula 1 5 in Scheme 7 where Lg - Br, CI, or 
I and reagent Z-hal in Scheme 24. Compounds of Formula 49 can be prepared from 

15 compounds of Formula 48 by similar procedures. Compounds of Formula 49 
correspond to compounds of Formula 16 in Scheme 7 A^ere Lg = Br, CI. or I. 
Compounds of Formula 36 or 37 in Scheme 23 can be prepared by reaction of 
compounds of Formula 49 with triphenylphosphine or triaikyl phosphites, respectively, 
followed by deprotonation with base. See Cadogen, "Organophosphorus Reagents in 

20 Organic Synthesis," Academic Press, New York (1979) for a general treatise on these 
reagents. 
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Scheme 29 
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optional catalyst 



hal = CI, Br, I 



H-CHR^-Z^ 
48 



R = C|-C4 aUcyl 
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49 
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or 
(RO)3P 



▼ 2) base 
36 or 37 in Scheme 23 



10 



Compounds of Formula 50 can be prepared from compounds of Formula 4 Id by 
treatment with peracids such as perbenzoic or peracetic acid, or with other peroxy 
compounds in the presence of an acid catalysts, followed by hydrolysis of the resultant 
ester (Scheme 30). For a review, see Plesnicar, in Trahanovsky, "Oxidation in Organic 
Chemistry, pt. C, Academic Press, New York (1978) pp 254-267. Formula 50 
corresponds to Formula 1 3 in Scheme 6 when Y ^ = O and reagent HO-Z in Scheme 2 1 . 
Compounds of Formula 54 can be prepared from compounds of Formula 50 by 
conversion to the dialkylthiocarbamates of Formula 52 followed by rearrangement to 
Formula 53 and subsequent hydrolysis. See M. S. Newman and H. A. Karnes, J. Org. 
Chem, (1966), 31, 3980-4. Formula 54 corresponds to Formula 13 in Scheme 6 when 

Y^ = S and reagent HS-Z in Scheme 21. 

Scheme30 



0=C(CH3)-z5 
4 Id 



1)[0] 



2) hydrolysis 



HO-Z^ 
50 



HO-Z^ 



aCSN(R)2 



SI 



Z^-OCSN(R)2 
52 



heat 



Z^-S-CON(R)2 
53 



HS-Z^ 
54 



R«Ci-C4alkyl 
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Compounds of Formula 55 can be converted to compounds of Formulae 45, 50 or 
54 via the diazonium compounds 56, by treatment with nitrous acid followed by 
subsequent reaction (Scheme 31). See reviews by Hegarty , pt. 2, pp 5 1 1-91 and 
Schank, pt. 2, pp 645-657, in Patai, "The Chemistry of Diazonium and Diazo Groups,*' 
5 Wiley, New York (1978). Treatment of Formula 56 compounds with cuprous halides or 
iodide ions yield compounds of Formula 45. Treatment of Formula 56 compounds with 
cuprous oxide in the presence of excess cupric nitrate provides compounds of 
Formula 50. (Cohen, Dietz, and Miser, J, Org. Chem., (1977), 42, 2053). Treatment of 
Formula 56 compoimds with (82)'^ yields compounds of Formula 54. Treatment of 
10 Formula 56 compotmds with SO2 and CI2 yields compounds of Formula 54a. 

Scheme 3 1 

Z5-NH2 Z5-N2"^ CuBr, CuCi or 1 ' 
55 56 ^ Z^-hal hal=Br,Cl.I 

CU2O 



45 



Cu(N03)2 



(S2) 



.2 



SO2/CI2 



HOZ^ 
50 

HS-Z^ 
54 

Z3.S02C1 
54a 



Compounds of Formula 55 can be prepared from compounds of Formula 43 by 
15 nitration, followed by reduction (Scheme 32). A wide variety of nitrating agents is 
available (see Schofield, " Aromatic Nitration," Cambridge University Press, 
Cambridge (1980)). Reduction of nitro compounds can be accomplished in a number of 
ways (see March, J. Advanced Organic Chemistry; 3rd ed., John Wiley: New York, 
(1985), pp 1 103-4 and references therein). Formula 55 corresponds to Formula 13 in 
20 Scheme 6 when = NRl^ and R>5 = H. 



Scheme 32 



Z^-H 



Z5-N02 ^ Z5-NH2 



43 57 55 
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Iodides of Formula 8 can be prepared from compounds of Foraiuia 60 by the 
methods described above in Schemes 21-26 for various Y-Z combinations. Compounds 
of Formula 60 can in turn be prepared from compounds of Formula 59 by fimctional 
group interconversions which are well known to one skilled in the art. The compotmds 
5 of Formula 59 can be prepared by treating compounds of Formula 58 with an 

organolithium reagent such as w-BuLi or LDA followed by trapping the intermediate 
vsdth iodine (Beak, P., Snieckus, V. Acc. Chem, Res., (1982), 75, 306). Additionally, 
lithiation via halogen metal exchange of compoimds of Formula 58, where H is replaced 
by Br, will produce an intermediate which can be trapped with iodine to prepare 
10 compounds of Formula 59 (Parham, W. E., Bradsher, C. K. Acc. Chem. Res., (1982), 
75, 300 (Scheme 32). 

Scheme 33 
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Compounds of Formula 63 can be prepared by reacting compounds of formula 6 1 
1 5 with acylating agents of Formula 62, with or without optional base. Suitable alkylating 
agents are, for example, alkyl chioroformates, anhydrides, carbamoyl chlorides, or 
carbonylimidazoles. Alternatively, compounds of Formula 61 can be reacted with 
compounds of Formula 24, (e.g., phosgene, diphosgene, triphosgene, thiophosgene, 
7V^.//-carbonyldiimidazole, or A^.AT-thiocarbonyldiimidazole) followed by reaction with 
20 compounds of Formula 64, with or without optional base. Compounds of Formula 68 
can be prepared by reaction of compounds of Formula 66 with sulfonylating agents of 
Formula 67 (for example, methanesuifonyl chloride or trifluoromethanesulfonic 
anhydride) with or without optional base. Appropriate bases include alkali metal 
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alkoxides such as potassium /err-butoxide, inorganic bases such as sodium hydride and 
potassium carbonate, tertiary amines such as triethyiamine and triethyienediamine, 
pyridine, or l,8-diazabicyclo[5.4.0]undec-7-ene (DBU). Suitable solvents include polar 
aprotic solvents such as acetonithle, dimethylformamide, or dimethyl sulfoxide; ethers 
such as tetrahydrofuran, dimethoxyethane, or diethyl ether; ketones such as acetone or 
2-butanone; hydrocarbons such as toluene or benzene; or halocarbons such as 
dichloromethane or chloroform. The reaction temperature can vary between 0 and 
150 °C and the reaction time can be from 1 to 72 hours depending on the choice of base, 
solvent, temperature, and substrates. 



Scheme 34 




z5_qL_h '-^ ^' (62^ zL-QI--^t9 

61 °P»- 63 

q'-0,S,NR26 X>-0,S 
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Qi-H izj: z5 — Q 

2) Jl 1-H/opt.base 
(64) 

X» =0,5 

and are independently CI, OCCI3, 0(Ci-C4 alkyl), 
l-imidazplyl, 1.2,4-iriazolyi 

t1 ' = Or27, SR27, N(r26)2 

Zl_-Q?— H T'2.S02R^^(67^ z1_q2_S02R27 

66 op*- ^ 68 
q2 = O. NR26 

T'2-CI.R27s020 

Compounds of Foimula 7 1 can be prepared by reaction of compounds of Formula 
69 with isocyanates of Formula 70. A base such as triethyiamine can be added to 
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catalyze the reaction. Compounds of Formula 73 can be prepared by reaction of 

compounds of Formula 69 with silylating or germyiating agents of Formulae 72a or 

72b, in the presence of a base such as, but not limited to, pyridine or imidazole. 

Scheme 35 

O 



69 

r25' « r26^ cwcpt H 
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71 



69 
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Cl.Si(R25)3 {72a) 
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73 
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5 

Compounds of Formula 76 can be prepared by reaction of compounds of Formula 
74 with alkylating agents of Formula 75 which include alkyl-, haloaikyl- or aryl- 
sulfonates such as ethyl lactate methanesuifonate, 2-methoxyethyl 
trifluoromethanesulfonate or cyanomcthybenzenesulfonate, and alkyl haiides such as 

1 0 benzyl bromide and propargyl bromide (Scheme 36). These alkylations can be 
conducted with or without additional base. Appropriate bases include alkali metal 
alkoxides such as i)Otassium /er/-butoxide, inorganic bases such as sodium hydride and 
potassium carbonate, or tertiary amines such as triethylamine, pyridine, 
l,8-diazabicycio[5.4.0]undec-7.ene (DBU), and triethylenediamine. Note that when 

1 5 = NH, two equivalents of the same compound 75 or two different compounds 75 can be 
reacted sequentially. 



BNSDOCID: <WO 9805652A2_L> 



wo 98/05652 





PCT/US97/12809 



48 

Scheme 36 



I or 2 eq. 

z5_q1_h Lg>a.T'3 (75^ 7S q5 t»3 

opt. base 

74 76 
q4»0,S.NH q5«0,S,NR28 
Lgi^-Cl, Br, I. OSP2V2 

V2 = CpC^ allcyl, CpC^ haloalkyl, phenyl, 4.McC:5H4- 

« C3-C5 haloalkenyU C3-C5 alicynyl, C3-C5 haloaikynyl, 
C2-C5 alkoxyalkyl, C5-C9 triaUcylsilylalkoxyalkyl, C2-C5 
alkylthioalkyl, C1-C3 alkyl substituted with cyano, 

C(= 0)0R26 or C( = O) N(R26)2 



Compounds of Fomiula 78 can be prepared firom compounds of Formula 77 by 
nucleophilic displacement with alkali metal alkoxides, alkali metal thioalkoxides 
(M^-T^^) (Scheme 37). Similar displacements on compounds of Formula 80 with 
5 compounds M'*'-T ^ ^ provide compoimds of Formula 8 1 . Compounds of Formula 79 can 
be prepared by reaction with amine derivatives in a suitable solvent. The leaving 
groups Lg^ in compoimds of Formula 77 and 80 are any group known in the art to 
imdergo a displacement reaction of this type. Examples of suitable leaving groups 
include chlorine, bromine, and sulfonyl and sulfonate groups. Examples of suitable 
1 0 inert solvents are dimethylformamide or dimethyl sulfoxide, dimethoxyethane, and 
methanol. 
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Scheme 37 



Z5- 



77 



78 



79 

CH2 J-g' ► CH2T^^ 

80 81 

M = KorNa 

Lg = CI, Br, -SO2V or OSO2V 

V C i-Cg alky I, C j -Cg haloalkyl, or 4-CH3-C6H4 

T^^ = SCN, bcnzyloxy, phenylthio, benzylthio, pyrimidinylmethoxy, 

pyridinylihio, thienylthio. furanyloxy, furanylthio, pyrimidinyltfaio, 
each optionaliy substituted 

= benzyJoxy, phenyithio, each optionally substituted 

Compounds of Formula 84 can be prepared from compounds of Fomiula 82 by 
reaction with nucleophiles of Foraiula 83 in the presence of added base (Scheme 38). 
5 Similarly, reaction of compounds of Formula 54a with nucleophiles of Formula 85 leads 
to compounds of Formula 86, Appropriate bases include alkali metal alkoxides such as 
potassium rer/-butoxide, inorganic bases such as sodiimi hydride and potassiimi 
carbonate, or tertiary amines such as triethylamine, pyridine, 

l,8-dia2abicyclo[5.4.0]undec-7-ene (DBU), and triethylenediamine. Acid chlorides of 
1 0 Formula 82 can be prepared from carboxy lie acids of Formula 87 by a variety of 

methods (see March, J. Advanced Organic Chemistry; 3rd ed„ John Wiley: New York, 
(1985), pp 388-9 and references therein). Carboxylic acids are widely available and can 
be synthesized by one skilled in the art by a variety of methods. Compounds of 
Formula 54a can be prepared, in addition to the method described in Scheme 3 1 , by 
1 5 halosulfonation of compounds of Formula 43 with chlorosulfonic acid (For a review, 
see Gilbert, Stdfonation and Related Reactions, Interscience, New York (1965) pp 62- 
83,87-124). Compounds of Formula 54a also can be prepared by oxidative chlorination 
of mercaptans of Formula 52 by chlorine and water. Sulfide, disulfide, and thioacetate 
derivatives of 52 (Formula 52a), among others, can be used to effect the same reaction. 
20 (For a review, see Gilbert, Sulfonation and Related Reactions, Interscience, New York 
(1965) pp 202-21). 
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Scheme 38 

H— T*^ (83) . 

82 84 
Tl6 = or30^ sr26 N(R26)2 



< H t'*^ (85) 

S02a ^ ^5 ^^^17 



S4a 



Base 

t17»or26 N(R26)2 



2-^ SO2T 

86 



7? OOOH ^ ^5. 



87 

Z5H ^'^Q^H 
43 

Z5.SH ^^2/H2Q 
52 



z*' — coa 

82 



2^ S02a 

54a 

Z^ S02a 

S4a 



or 
z5-SQ6 
52a 

= C1-C4 alkyl, benzyl, S(Ci-C4 alkyl), S-bcnzyl. SCOCH3 

Compounds of Formula 90 (Scheme 39) can be prepared using methods well* 
known in the art. (For leading references on the art of preparing silyl- and germyl- 
5 substituted compounds see The Organic Compounds of Germanium, Michel Lesabre, 
Picre Mazerolies, and Jacques Satge, Dietmar Seyferth, Ed. , John Wiley & Sons, New 
York; C. Eabom and K. C. Pande, J, Chem. Soa (1960) 3200-3203; M. Wieber and M. 
Schmidt, J. OrganometaL Chem. (1963) 93-94; and WO 94/08976). See Scheme 39 for 
two methods. One method is the reductive metallation or halogen-metal exchange of 
10 compounds of Formula 88 using magnesium or an organolithium reagent, followed by 
treatment with a silyl- or germyl-substituted halide of Formula 89, A second method is 
deprotonation of compounds of Formula 43 using a strong base such as a lithioamide or 
an organolithium reagent followed by treatment with a compound of Formula 89. 
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Scheme 39 



1) Mg orR^lLi 

2) (CI, Br, I) Q7 (89) 3 7 
;5 1) ► 2 Q 



88 



90 



l)LiN(R)2 or R^^Li 



Z^— H 2)aBr,I)Q7 (89^ z^— q"^ 



43 



90 



q7 « Si r22r23r24 or GcR22r23r24 
r31 = C1-C4 alkyi or Si(C|-C4 alky 1)3 

Compounds of Fomiula 92 can be prepared by oxidation of the corresponding thio 
compound of Formula 91 (Scheme 40) using well-known methods for the oxidation of 
sulfur (see Schrenk, K. in The Chemistry of Sulphones and Sulphoxides; Patai, S. et al., 
Eds.; Wiley: New York, 1988). Using one equivalent of oxidizing agent provides the 
sulfinyl moiety (n = 1) while two equivalents provides the suifonyl moiety (n = 2). 
Suitable oxidizing reagents include meta-chloroperoxybenzoic acid, hydrogen peroxide 
and Oxone® (KHSO5). 

Scheme 40 

^S_^_qS oxidizing agent ^ z5_s(0)„^8 



91 



92 

- C1-C5 haloaikyl, phenyl (optionally substimted) 
n = I or 2 



Compounds of Formula 94 can be prepared by treating compounds of Formula 93 
with thionating regents such as P2S5 or Lawesson's reagent (2,4-bis(4- 
methoxyphenyl)-l,3-dithia-2,4-diphosphetane-2,4-disulfide) as illustrated in Scheme 41 
(see BulL Soc. Chim. Belg,, (1978), 57, 229; and Tetrahedron Lett., (1983), 24, 3815). 
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Scheme 4 1 

O S 
c II ,o P2S5or 5 II ,g 

Lawesson's Reagent 
93 94 

Tl8 = r26, or26, SR26, N(R26)2 



Additionally, when Z is substituted with iodine or Lg^ (defined in Scheme 10), 
certain moieties may be introduced via a palladiimi(0)-cataiyzed cross coupling 
5 reaction with the appropriate nucleophiles containing R^, such as aryiboronic acids, aryl 
or aikyl zinc reagents, and substituted acetylenes. 

It is recognized that some reagents and reaction conditions described above for 
preparing compounds of Formula I may not be compatible with certain functionalities 
present in the intermediates. In these instances, the incorporation of 
1 0 protection/deprotection sequences or functional group interconversions into the 
synthesis will aid in obtaining the desired products. The use and choice of the 
protecting groups will be apparent to one skilled in chemical synthesis (see, for 
example, Greene, T. W.; Wuts, P. G, M. Protective Groups in Organic Synthesis^ 2nd 
ed.; Wiley: New York, 1991). One skilled in the art will recognize that, in some cases, 
1 5 after the introduction of a given reagent as it is depicted in any individual scheme, it 
may be necessary to perform additional routine synthetic steps not described m detail to 
complete the synthesis of compounds of Formula I. One skilled in the art will also 
recognize that it may be necessary to perfomi a combination of the steps illustrated in 
the above schemes in an order other than that implied by the particular sequence 
20 presented to prepare the compounds of Formula I. 

One skilled in the art will also recognize that compounds of Formula I and the 
intermediates described herein can be subjected to various electrophilic, nucleophilic, 
radical, organometallic, oxidation, and reduction reactions to add substituents or modify 
existing substituents. 

25 Without further elaboration, it is believed that one skilled in the art using the 

preceding description can utilize the present invention to its fullest extent. The 
following Examples are, therefore, to be construed as merely illustrative, and not 
limiting of the disclosure in any way whatsoever. Percentages are by weight except for 
chromatographic solvent mixtures or where otherwise indicated. Parts and percentages 

30 for chromatographic solvent mixtures are by volume unless otherwise indicated. 

^ H NMR spectra are reported in ppm downfield from tetramethylsilane; s - singlet, 
d = doublet, t = triplet, q = quartet, AB q - "AB" quartet, m = multiplet. 



BNSDOCID: <WO ^9805652A2_I_> 



wo 9S/05652 




PCT/US97/12809 



dd = doublet of doublets, ddd = doublet of doublets of doublets, br = broad, 
br s = broad singlet, br m = broad multiplet. 

EXAMPLE 1 

Step A: Preparation of 2-methQxvphenvlV2,2-dimethvlhvdraziiiecarboxamide 

5 To a stirred solution of 1 5.0 g of 2-methoxyphenyl isocyanate in 1 00 mL of 

toluene at 5 "^^C under nitrogen was slowly added 7.65 mL of l,l-dimethylhydra2ine in 
1 0 mL toluene. The cooling bath was then removed and the reaction was allowed to stir 
for an additional 10 min, and was then concentrated under reduced pressure. The 
resulting material was dissolved in diethyl ether and concentrated again. A solid was 
1 0 obtained which was triturated with hexanes to afford 21 g of the title compound of 
Step A as a white solid. NMR (CDCI3) 5 8.6 (br s,lH), 8.24 (m,lH), 6.95 (m^H), 
6.85 (m,lH), 535 (br s,lH), 3.89 (s,3H), 2.60 (s,6H). 

Step B: Preparation of 5*chloro-2.4-dihvdro-4-f 2-methoxvphenvlV2>methvl-3//« 

1 >2.4>triazol-3-one 

15 To a stirred solution of 2 1 g of the title compound of Step A in 800 mL of 

dichloromethane under nitrogen was added 29.85 g of triphosgene. The reaction was 
heated to reflux and allowed to reflux overnight, cooled, and then concentrated imder 
reduced pressure. The resulting residue was dissolved in ethyl acetate, washed with 
distilled water, and then with saturated aqueous sodium chloride solution. The organic 

20 layer was dried (MgS04), filtered, and concentrated under reduced pressure. The solid 
was recrystallizcd from dichloromethane and the resulting solid was triturated with 
diethyl ether to afford 1 0 g of the title compound of Step B as a white solid melting at 
152-154 ^C. IH NMR (CDCI3) 6 7.45 (t,lH),7.25 (d,lH), 7.05 (m^H), 3.84 (s,3H), 
3.53 (s,3H). 

25 Step C: Preparation of 5>chloro-2,4>dihvdro-4-f2-hvdroxvDhenvn-2-methvl- 

3H' 1 .2.4-triazol-3-one 
The title compotmd of Step B (7.7 g) was dissolved in 65 mL of dichloromethane 
under nitrogen, cooled to -78 and 34 mL of a 1 .0 M boron tribromide solution in 
dichloromethane was then added over 0.5 h with stirring. After the addition, the cooling 

30 bath (dry ice/acetone) was kept in place for an additional 0.5 h and then the reaction was 
allowed to warm to room temperature. Ice was added to the reaction mixture which was 
then diluted with diethyl ether and the product was extracted using IN aqueous sodium 
hydroxide solution. The aqueous layer was acidified with 6N aqueous hydrochloric 
acid solution and extracted with dichloromethane and then with ethyl acetate. The 

35 organic layers were combined, dried (MgS04), filtered and concentrated under reduced 
pressure. The resulting residue was triturated with diethyl ether to afford 5.54 g of the 
title compound of Step C as a white solid. NMR (CDCI3) 6 8.18 (s,lH), 7.11 (t,2H), 
6.91 (t,lH), 6.76 (d.lH), 3.56 (s,3H). 
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Step D: Preparation of 2>4>dihvdro«4-f2»hvdroxvDhenvl V5'mcthoxv-2-methvl« 

3//-1 .2,4-triazol-3-one 
To a stirred solution of 5.54 g of the title compound of Step C in 50 mL of 
methanol and 25 mL of 1 ,2-dimethoxy ethane imder nitrogen was added 1 8.6 mL of 
5 30% sodium methoxide solution in methanol. The reaction mixture was heated at reflux 
for 5 .5 h and then cooled to room temperature. The mixture was diluted with diethyl 
ether and the product was extracted using IN aqueous sodium hydroxide solution. The 
aqueous layer was acidified with 6N aqueous hydrochloric acid solution and extracted 
with dichloromethane. The organic layer was dried (MgS04), filtered, and then 
1 0 concentrated imder reduced pressure. The resulting residue was triturated with diethyl 
ether to afford 3.85 g of the title compound of Step D as a white solid (85% pure). 
IH NMR (CDCI3) 6 8.40 (br s,lH), 7.20 (m,2H), 7.03 (d,lH), 6.94 (t,lH), 4.00 (s,3H), 
3.48 (s,3H). 

Step E: Preparation of 2.4*dihvdro>4-f2-rn-iodo-l .2-4-thiadia2ol-5> 

15 vl)oxvlphenvn-S-methoxv-2'methvl-3/f*K2.4>triazol-3-one 

To a solution of the title compound of Step D (3.0 g, 13.6 mmol) in acetone 
(27 mL) was added potassiimi carbonate (2.44 g) and 3-iodo-5-(methylsulfonyl)- 1,2,4- 
thiadiazole (J. Org Chem. (1973), 38, 469) (4.33 g). The mixture was stirred at ambient 
temperature for 36 h before being diluted with water. The resulting mixture was 
20 extracted twice with methylene chloride and the combined extracts were dried over 

magnesium sulfate. The solution was concentrated to a solid which was triturated with 
hot ethanol to give the title compound of Step E (2.8 g, 48%). NMR (CDCI3) 8 7.55 
(m,2H), 7.46 (m,2H), 3.86 (s,3H), 3.40 (s,3H). 

Step F: Preparation of 2.4-dihvdro*5-methoxv- 1 -methvl-4*f 2-rr3-rr2- 

25 Dvridinvnethvnvn- 1 ,2.4'thiadiazoI-5-vnoxv1phenvl1'3//- 1 .2.4'triazol-3- 

OQS 

To a solution of the title compound of Step E (307 mg, 0.71 nunol) in DMF 
(4 mL) was added copper(I) iodide (14 mg), triethylamine (0.347 mL), 
2-ethynylpyridine (186 mg, 1.78 mmol) and bis(triphenylphosphine)palladiimi(II) 

30 chloride (25 mg). The mixture was stirred for 16 h at ambient temperature before being 
diluted with ethyl acetate and washed twice with water. The aqueous phases were 
extracted with ethyl acetate and the combined organic phases were dried over 
magnesiton sulfate. The solution was concentrated and the residue was purified by 
column chromatography (silica gel, ethyl ether then ethyl acetate) to give the title 

35 compound of Step F, a compound of the invention. NMR (CDCI3) 6 8.65 (d,lH), 
7.7 (m,lH), 7.65-7.5 (m,3H), 7.5-7.4 (m,2H), 7.3 (m,lH), 3.84 (s,3H), 3.40 (s,3H). 
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EXAMPLE 2 

Step A: Preparation of ethvl l-f4-chlorophenvl^cvclo propanecarboximidate 

hydrochloride 

To a solution of l-(4-chIorophenyl)-l-cycIopropanecarbonitrile (10 g, 56.3 mmol) 
5 in ethyl ether (56 mL) is added absolute ethanol (3.4 mL). The solution is cooled to 
0 and saturated with dry HCl gas. The reaction mixture is then left to stand at 
ambient temperature for 1 1 days after which time it is filtered imder a stream of dry 
nitrogen to give the title compound of Step A (1 1 .60 g) as a white solid. iH NMR 
(MejSO-^/^) 8 7.45 (s,4H), 4.47 (q,2H), 1.84 (m,2H), 1.48 (m,2H), 1.30 (t,3H). 
10 Step B: Preparation of U(4>chlorophenvncvcloproDanecarboximidamide 

hydrochloride 

To a solution of the title compound of Step A ( 11 .60 g, 44.6 mmol) in methanol 
(15 mL) is added ammonia (9.0 mL, 7N solution in methanol). This mixture was stirred 
for 2 days before being concentrated to give the title compound of Step B (9.78 g). 
15 IH hfMR (Me2SO-rf6) 5 9.2-9.0 (br,4H), 7.52-7.43 (m,4H), 1 .52 (m,2H), 1 .29 (naH). 
Step C: Preparation of 5-chloro-3-ri-(4-chlorophenvn cyclopropvlV 1.2,4- 

thiadiazole 

To a solution of the title compound of Step B (9.78 g, 42.3 nunol) in water 
(100 mL) is added methylene chloride (200 mL), benzyltriethylanMnonium chloride 

20 (0.79 g) and perchloromethyl mercaptan (4.62 mL, 42,3 mmol) and the mixture is 
cooled in an ice bath. With efficient stirring, sodium hydroxide (6.77 g) in water 
(100 mL) is then added dropwise such that the internal temperature does not exceed 
10 °C. After the addition is complete, the cooling bath is removed and the reaction 
mixture is stirred for a fiuther 1 .5 h. The organic layer is then separated, dried over 

25 magnesiimi sulfate and concentrated. The yellow^rown tar is extracted with boiling 
hexane and the hot solution is filtered through a pad of silica gel. The silica gel is 
washed with hexane and the solution is then concentrated to give a yellow solid which 
is recrystallized fix)m ethanol to give 3.97 g of the title compound of Step C as a white 
solid. IH NMR (CDCI3) 6 7.39-7.32 (m,4H), 1.75 (m,2H), 1.42 (m,2H). 

30 Step D: Preparation of 4-r2-r[3-f l-r4-chlorophenvl^cvclopropvll-1.2,4-thiadia2X>l- 

5-ynoxvtehenvn-2.4-dihvdro-5«methoxv-2>methvl-3//- 1 .2,4>tria2X>l-3- 
one 

To a solution of the title compound of Step D in Example 1 (300 mg, 1.36 mmol) 
in acetone (3 mL) is added freshly ground potassium carbonate (244 mg) and the title 
35 compound of Step C (368 mg, 1 .36 mmol). The mixture was stirred at ambient 

temperature for 2 days before being diluted with water and the resulting mixture was 
extracted three times with methylene chloride. The combined organic layers were dried 
over magnesium sulfate and concentrated. The resulting residue was crystallized from 
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ethanol to yield the title compound of Step D, a compound of the invention, as an off 
white solid melting at 123-124 °C. iH NMR (CDCI3) 6 7.52 (m,2H), 7.44 (m,2H), 7.36 
(m,2H), 7.33 (m,2H). 3.82 (s,3H), 3.41 (s,3H), 1.65 (nUH), 1.30 (m,2H). 

EXAMPLE 3 

5 Step A: Preparation of ethyl 1.3-ben2odioxole-5>carboximidate hydrochloride 

To a solution of piperonylonitrile (10 g, 68.0 mmol) in ethyl ether (68 mL) and 
methylene chloride (30 mL) is added absolute ethanol (3.99 mL). The solution is 
cooled to 0 °C and saturated with dry HCl gas. The reaction mixture is then left to stand 
at ambient temperature for 5 days after which time it is concentrated and the residue is 
1 0 triturated with ethyl ether to give the title compound of Step A (6.38 g) as a white solid. 
IH NMR (MejSO-J^) 5 7.80 (m,2H), 7.18 (d,lH), 6.23 (s,2H), 4.61 (q,2H), 1.47 
(m,3H). 

Step B: Preparation of 1 .3"benzodioxole-5-carboximidamide hydrochloride 

To a solution of the title compound of Step A (6.38 g, 29.3 nunol) in ethanol is 

1 5 added ammonia (5.6 mL, 7N solution in methanol). This mixture is stirred for 6 days 
before being concentrated to give the title compound of Step B (5.60 g). NMR 
(MesSO-flfg) & 9.30 (s^H), 9.17 (s,2H), 7.50-7.45 (m,2H), 7.16 (d,lH), 6.20 (s,2H). 
Step C: Preparation of 5-chloro>3-(1.3-benzodiQxol>5>ylVL2.4>thiadiazole 

To a solution of the title compound of Step B (5.60 g, 27.9 mmol) in water 

20 (68 mL) is added methylene chloride (136 mL), benzyltriethylammonium chloride 
(0.52 g) and perchloromethyl mercaptan (3.05 mL, 27.9 mmol) and the mixture is 
cooled in an ice bath. With efficient stirring, sodium hydroxide (68 mL, 1 .66N aqueous 
solution) is then added dropwise such that the internal temperature does not exceed 
10 After the addition is complete, the cooling bath is removed and the reaction 

25 mixture is stirred for a further 1 h. The organic layer is then separated, dried over 
magnesium sulfate and concentrated. The yellow/brown tar is extracted with boiling 
hexane and the hot solution is filtered through a pad of silica gel. The silica gel is 
washed with hexane and the solution is then concentrated to give a yellow solid which 
is recrystallized from ethanol to give the title compound of Step C as a white solid. 

30 IH NMR (CDCi3) 6 7.84 (d,lH), 7.70 (s,lH), 6.90 (d,lH), 6.06 (s,2H). 

Step D: Preparation of 4>r2>rr3>f L3>benzodioxQl-5>vlVL2.4>thiadiazoi>5- 

vl1oxylphenyn-2.4-dihvdro-5-methoxv>2>methyl--3//-L2.4-tria2ol-3>one 
To a solution of the title compound of Step D in Example 1 (300 mg, 1 .36 mmol) 
in acetone (3 mL) was added freshly ground potassium carbonate (244 mg) and the title 

35 compound of Step C (327 mg, 1 .36 mmol). The mixture was stirred at ambient 

temperature for 2 days before being diluted with water and the resulting mixture was 
extracted three times with methylene chloride. The combined organic layers were dried 
over magnesium sulfate and concentrated. The residue was crystallized from ethyl ether 
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to yield the title compound of Step D, a compound of the invention, as an off white 
solid melting at 168-169 ^C. NMR (CDCI3) 5 7.70 (d,lH), 7.63 (m,2H), 7.55 
(m,lH), 7.48 (m,2H), 6.86 (d,lH), 6.02 (s,2H), 3.78 (s,3H), 3.37 (s,3H). 

EXAMPLE 4 

5 Step A: Preparation of 2-f methvlthioV5-(tricvc lQr3 .3 . 1 . 1 3 Jidec- 1 -vl V 1 3,4- 

oxadiazole 

To a solution of l-adamantanecarboxylic acid hydrazide (2.0 g, 10.3 mmol) in 
ethanol (16 mL) is added potassium hydroxide (1.08 mL, ION aqueous solution, 
10.8 mmol) and carbon disulfide (0.682 mL) in a dropwise fashion. The mixture is 

1 0 further diluted with ethanol (10 mL) and the mixture is heated at reflux overnight 
Methyl iodide (0.705 mL) is then added and the mixture is cooled in an ice bath and 
stirred for a further 0.5 h. The solution is concentrated and redissolved in methylene 
chloride. The solution is filtered through a pad of silica gel and concentrated to give the 
title compound of Step A (2.15 g) as a white solid. 

15 StepB: Preparation of 2>(methvlsulfonvlV5-f tricvclor3 .3 .1.1 3.7idec- 1 -vlV 1 .3,4- 

oxadiazole 

To a solution of the title compound of Step A (2.15 g, 7.62 mmol) in acetic acid 
(17 mL) was added a solution of potassium permanganate (60 mL, 0.3M aqueous 
solution, 1 6.0 mmol) in a dropwise fashion. A slight exotherm was controlled with an 
20 ice bath. On complete addition, sodium hydrosuifite (80 mL, 40% aqueous solution) 
was added and the resultant precipitate was filtered to give 1 .84 g of the title compoimd 
of Step B. NMR (CDCI3) 5 3.47 (s,3H), 2.2-1 .6 (br m,several H). 
Step C: Preparation of 2>4-dihvdro-5-methoxv-2-methvl-4-r2-rf 5- 

(tricvclor3 .3.1.13 ,7idec- 1 -vl V 1 .3 .4-oxadiazol>2- vllox vlnhenvl 1-3//- 1 .2.4- 
25 triazol-3-one 

To a solution of the title compound of Step D in Example 1 (0.5 g, 2.26 mmol) in 
acetone (5 mL) was added potassium carbonate (406 mg) and the title compound of 
Step B (383 mg). The mixture was stirred overnight before being diluted with 
methylene chloride and washed with water. The aqueous phase was re-extracted with 
30 methylene chloride and the combined organic phases were dried over magnesium 
sulfate and the solution was concentrated under reduced pressure. The residue was 
purified by column chromatography (silica gel, 80% ethyl ether in petroleum ether and 
then ethyl ether) to give the title compound of Step C, a compoimd of the invention. 
NMR (CDCI3) 5 7.8 (d,lH), 7.5 (t,lH), 7.42 (m,2H), 3.86 (s,3H), 3.44 (s,3H), 2.1 
35 (br s,3H), 2.04 (br m,6H), 1 .79 (br m,6H). 
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EXAMPLE 5 

Step A : Preparation of 3-r(2-chlorophenvnmethoxv1"5"f methvlthioV 1 .2,4- 

thiadiazoie 

To a solution of 3-hydroxy-5-thiomethyl-l,2,4-thiadia2oie {J. HeL Chem,, {1979), 
5 96 1 ) (0.8 g) in DMF (10 mL) was added potassium carix)nate ( 1. 1 2 g) and 

2-chlorobenzyl bromide. The mixture was stined at ambient temperature for 3 days 
before being diluted with ethyl acetate. The resulting mixture was washed twice with 
water and dried over magnesium sulfate. The solution was concentrated and the residue 
was purified by column chromatography (silica gel, 20% then 40% then 60% then 80% 
1 0 ethyl ether in petroleum ether). The early fractions were combined, concentrated and 
re-purified by column chromatography (silica gel, 5% then 10% ethyl ether in 
petroleum ether) to give the title compound of Step A. ^ H NMR (CDCI3) 6 7.45 
(m,2H), 7.3 (m,2H), 5.03 (s,2H), 2.71 (s,3H). 

Step B: Preparation of 4-r2-rr3-r(2-chloroDhenvl)methoxv1-l,2.4-thiadiazol-5- 

15 vnoxv1phenvlV2.4-dihvdro>5-methoxv-2-methvl-3^" 1 >2.4-triazol-3>one 

To a solution the title compound of Step A (0.23 g) in acetic acid (1 mL) and 
acetic anhydride (1 mL) was added hydrogen peroxide (0.17 mL of a 30% aqueous 
solution) and the solution was left to stand overnight. An extra portion of hydrogen 
peroxide (0,085 mL) was then added and the solution left to stand for an additional 2 h 

20 before being diluted with ethyl ether. The resulting mixture was washed with Na2S03 
(10% aqueous solution), aqueous NaHC03 and dried over magnesium sulfate. The 
solution was concentrated to give 0.32 g of compound. This material was redissolved in 
acetone (5 mL) and potassium carbonate (0.218 g) and the title compound of Step D in 
Example 1 (0.232 g) were added. The mixture was stirred at ambient temperature for 

25 2 h before being diluted with water and twice extracted with methylene chloride. The 
organic extracts were dried over magnesium sulfate and concentrated. Crystallization of 
the residue from ethyl ether gave the title compound of Step B (240 mg), a compound of 
the invention, as a solid melting at 107-108 ^C. ^ H NMR (CDCI3) 8 7.6-7.5 (m,3H), 
7.5.7.35 (m,3H), 7.3 (m,2H), 5.49 (s,2H), 3.82 (s,3H), 3.4 (s,3H). 

30 EXAMPLE 6 

Step A: Preparation of dimethvlpropanedinitrile 

To a solution of malononitrile (10.0 g, 151.4 mmol) in DMF (300 mL) was added 
iodomethane (28.3 mL, 0.45 mol) and potassium carbonate (52.23 g, 379 mmol) and the 
reaction mixture was stirred overnight. The mixture was then diluted with ethyl ether, 

35 washed with water and saturated aqueous NaCl, and the organic layer was dried over 
magnesium sulfate. Concentration gave the title compoimd of Step A (4.84 g) as an oil 
containing 20 mol% of DMF. NMR (CDCI3) 5 1 .84 (s). 



« 
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Step B: Preparation of q-cvano-a-methvlpropani midamidc 

(See Tet. Lett., 1990, 31, 1969). To a solution of trimethylaJuminum (20.6 mL, 
2M in toluene) in toluene (41 mL) at 0 ""C was added ammonium chloride (2.20 g) in 
small portions. Upon complete addition, the cooling bath was removed and the mixture 
5 was stirred for a further 2 h. This mixture was then added to a solution of the title 
compound of Step A (4.84 g) in toluene (20 mL) and the mixture was heated at 85 ""C 
overnight. The mixture was then cooled and poured onto a slurry of silica gel (200 g) in 
methylene chloride (300 mL). The mixture was stirred for 5 min and filtered, and the 
filter cake was washed with methanol. Concentration of the filtrate yielded the title 

10 compound of Step B (3.52 g). NMR QA^2^0'd^) 6 8,7-8.3 (br s,3H), 1 .75 (s,6H). 
Step C: Preparation of 5-chloro-a.a-dimethvM>2.4-thiadiazole-3-acetonitrile 

To a solution of the title compound of Step B (3.52 g, 3 1 .4 mmol) in methylene 
chloride (75 mL) was added perchloromethyl mercaptan (3.4 mL) and the mixture was 
cooled in an ice bath. Triethylamine (1 7.5 mL) was then added such that the internal 

1 5 temperature did not exceed 10 Upon complete addition, the cooling bath was 
removed and the mixture was stirred for 1.5 h. The mixture was then washed with 
water, IN HCl and dried over magnesium sulfate. The mixture was concentrated and 
the residue was extracted with hot hexanes, filtered through a pad of silica gel and 
concentrated to give the title compound of Step C ( 1 .3 g). ^ H NMR (CDCI3) 5 1 .84 (s). 

20 StenD: Preparation of 5A2'( 1 ,5^ihvdro-3-methoxv- 1 >methvl>5- Qxo-4//- 1 ,2.4- 

triazol-4-vnphenoxv1-a.a-dimethvl - 1 ,2,4-thiadiazole-3-acetonitrile 
To a solution of the title compound of Step D in Example 1 (0.5 g, 2.26 mmol) in 
acetone (5 mL) was added potassium carbonate (406 mg) and the title compound of 
Step C (426 mg). The mixture was stirred overnight at reflux before being diluted with 

25 water. The mixture was extracted three times with methylene chloride and the organic 
extracts were dried over magnesiimi sulfate. The solution was concentrated and the 
residue was purified by column chromatogr^hy (silica gel, ethyl ether) to give the title 
compound of Step D (100 mg), a compound of the invention, as a brown solid. 

NMR (CDCI3) 5 7.57 (m,2H), 7.48 (m,2H), 3.83 (s,3H), 3.40 (s,3H), 1.77 (s,6H). 

30 EXAMPLE 7 

Step A: Preparation of 5-(methvlthioV3-fphenvlmethoxvVK2.4-thiadiazole 

To a solution of 3-hydroxy-5-thiomethyl-l,2,4-thiadiazole (J. HeL Chem,, (1979), 
961) (4.06 g) in DMF (50 mL) was added potassium carbonate (5.7 g) and benzyl 
bromide (3.56 mL). The mixture was stirred at ambient temperature for 3 days before 

35 being diluted with ethyl ether. The resulting mixture was washed twice with water and 
the organic layer was dried over magnesium sulfate. The solution was concentrated and 
the residue was purified by column chromatography (silica gel, 5% then 1 0% ethyl ether 
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in petroleum ether) to give the title compound of Step A (2.0 g). ^ H NMR (CDCI3) 

5 7.5-7.4 (m,2H), 7.45-7.3 (m,3H), 5.43 (s,2H), 2.68 (s,3H). 

Step B: Preparation of 2,4-dihvdro-5-methoxv-2-methvl«4-r2-f r3- 

(phcnvimcthoxv)- 1 .2.4>thiadia2ol-5-vlloxv1phenvn-3/y-l ,2,4-tria2Ql>3« 
5 one 

To a solution the title compound of Step A (2.0 g) in acetic acid (20 mL) and 
acetic anhydride (20 mL) was added hydrogen peroxide (4.0 mL, 30% aqueous 
solution) and the solution was left to stand at ambient temperature. After 6 h, the 
solution was diluted with ethyl ether and the resulting mixture was washed with 
10 Na2S03 (10% aqueous solution), water and aqueous NaHC03. The organic layer was 
dried over magnesium sulfate and concentrated to give 1 .95 g of compound which was 
used without purification. This material was dissolved in acetone (18 mL) and 
potassium carbonate (1 .3 g) and the title compound of Step D in Example 1 (1 .6 g) were 
added. The mixture was stirred at ambient temperature overnight before being diluted 
1 5 with ethyl acetate. The resulting mixture was washed twice with water and with 
saturated aqueous NaCI. The organic layer was dried over magnesivim sulfate and 
concentrated to give the title compound of Step B (2.75 g), a compound of the 
invention. NMR (CDCI3) 6 7.6-7.3 (m,9H), 5,37 (s^H), 3.79 (s,3H), 3.40 (s,3H). 

EXAMPLES 

20 Preparation of 2.4-dihvdro-4-r2-f(3-hvdroxv-L2>4>thiadiazol-5-vnoxvlphenvl]-5- 

methoxv-2-methyU3//- 1 .2.4-triazol-3-one 
To a solution of the title compound of Step B in Example 7 (2.68 g, 6.52 mmol) in 
benzene (35 mL) was added aluminum chloride (1 74 g) and the mixture was stirred at 
ambient temperature overnight. An additional 0.87 g of aluminum chloride was added 
25 and the mixture was stirred for an additional 4 h before being quenched with water and 
extracted with ethyl acetate, twice with methylene chloride and twice with 20% 
methanol in methylene chloride. The combined organic phases were dried over 
magnesium sulfate, concentrated and triturated with petroleum ether to yield the title 
compound of Example 8 (1.78 g), a compound of the invention, as an oil. NMR 
30 (CDCI3) 8 7.3-7. 1 (m,4H), 3.98 (s,lH), 3.89 (s,3H), 3.41 (s,3H). 

EXAMPLE 9 

Preparation of |^5-f 2-( 1 .5-dihvdro-3-methoxv- 1 -methvl-5-oxo-4//- 1 .2,4-triazol-4- 
vnphenoxv1-K2,4-thiadiazol~3-vn trifluoromethanesulfonate 
To a solution of the title compotmd of Example 8 (0.28 g, 0.87 mmol) in 
35 methylene chloride (4 mL) was added triethylantiine (0. 1 82 mL), a catalytic amount of 
dimethylaminopyridine and trifluoromethanesuifonic anhydride (0.176 mL) and the 
solution was left to stand overnight. The mixture was then diluted with ethyl ether, 
washed with IN HCl and aqueous NaHC03. The organic layer was dried over 
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magnesium sulfate and concentrated. Purification of the residue by colunui 
chromatography (silica geU 60% then 80% ethyl ether in pettoleum ether) gave the title 
compound of Example 9, a compound of the invention, contaminated with an equal 
amount of the title compound of Step D in Example 1 . NMR (CDCI3) 8 7,6-7,4 
5 (m,4H), 3.84 (s3H), 3.41 (s,3H). 

EXAMPLE 10 

Step A: Preparation of 2,2-diethoxvethanimidamide hydrochloride 

To a solution of diethoxyacetonitrile (6.46 g, 50.0 nmiol) in methanol (50 mL) 
was added sodium methoxide (2.7 g, 50 nmiol) and the mixture was stirred at ambient 
10 temperature for 24 h. Anunoniimi chloride (5.35 g, 0.1 mol) was then added and the 
mixture was stirred for a further 24 h at ambient temperature before being concentrated 
to give the title compound of Step A contaminated with sodium chloride (13.14 g)asa 
white solid. NMR (Me2SO-^5) 5 9.0-8.4 (br s,4H), 5.32 (s,lH), 3.62 (q,4H), 1.19 
(t,6H). 

15 Step B: Preparation of 5*chloro-3'fdiethoxvmethvlVl,2.4-thiadiazole 

To a solution of the title compound of Step A (13.14 mmol) in water (120 mL) is 
added methylene chloride (240 mL), bcnzyltriethylammonium chloride (0.5 g) and 
perchloromethyl mercaptan (5.46 mL) and the mixture is cooled in an ice bath. With 
efficient stirring, sodium hydroxide (120 mL, 1.66N aqueous solution) is then added 

20 dropwise such that the internal temperature does not exceed 10 After the addition is 
complete, the cooling bath is removed and the reaction mixture is stirred for a further 
0.5 h. The organic layer is then separated, dried over magnesitmi sulfate and 
concentrated. The yellow/brown tar is extracted with boiling hexane and the hot 
solution is filtered through a pad of silica gel. The silica gel is washed with 5% ethyl 

25 ether in hexanes and the solution is then concentrated to give the title compound of 
Step B. IH NMR (CDCI3) 5 5.68 (s,lH), 3.8-3.65 (q,4H), 1.28 (t,6H). 
StepC: Preparation of 4-r2-rr3'fdiethoxvmethvlVL2-4>thiadia2ol-5- 

vl]oxv]phenvl V2.4-dihvdro-5>methoxv-2-methvl-3/f- 1 .2.4-triazol-3-one 
To a solution of the title compound of Step D in Example 1 (345 mg, 1 .53 nunol) 

30 in acetone was added freshly ground potassitmi carbonate (278 mg) and the title 
compoimd of Step B (345 mg, 1.53 mmol). The mixture was stirred at ambient 
temperature for 1 6 h before being diluted with water and the resulting mixture was 
extracted three times with methylene chloride. The combined organic layers were dried 
over magnesitmi sulfate and concentrated. Purification of the material by column 

35 chromatography (silica gel, 80% ethyl ether in petroleum ether then ethyl ether) gave 
the title compound of Step C, a compound of the invention. IH NMR (CDCI3) 5 
7.6.7.4 (m,4H), 5.53 (s,lH), 3.81 (s,3H), 3.8-3.65 (m,4H), 3.40 (s,3H), 1.23 (t,6H). 
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EXAMPLE 1 1 

Step A: Preparation of l'methoxv-3'r2-nitrophenoxv)bcnzene 

3-Methoxyphenol (1 1 .52 g, 95.2 nunol) was added to a suspension of potassium 
carbonate (13.1 g, 95.2 mmol) in 100 mL of dry iV^-dimethylformamide at room 
5 temperature after which the reaction was stirred at room temperature for 1 0 min. Then 
2*fluoronitrobenzene (12.2 g, 86.5 mmol) ^'as added. The reaction was stirred at room 
temperature for 1 6 h. The reaction mixture was diluted with ice-water and the solids 
were filtered. The filter cake was washed with water and suction-diied to yield 15.3 g 
of the title compound of Step A as a solid melting at 50-52 °C. NMR (CDCI3; 
10 300 MHz) 6 3.80 (s,3H), 6.60 (m,2H), 6.75 (m,lH), 7.05 (m,lH), 7,2-7.3 (m^H), 7.5 
(m,lH), 8.0 (m,lH). 

Step B: Preparation of 2-(3-methoxvphenoxv)benzenamine 

A solution of l-methoxy-3-(2-nitrophenoxy)benzene (15.0 g, 6L2 mmol) and 
15 mL of water in 150 mL of acetic acid was heated on a steam bath to 65 ""C and, at 

1 5 this temperature, iron powder (1 1 .3 g, 202 mmol) was added portionwise noting the 
exotherm after each addition. The reaction temperature was kept between 65-85 °C by 
the addition rate and by a water cooling bath. After stirring for an additional 1 0 min at 
85 **C, the reaction mixture was cooled to room temperature, diluted with methylene 
chloride and filtered through Celite®. The filtrate was washed once with water, then 

20 once with saturated sodium bicarbonate, and dried over magnesium sulfate. The solvent 
was then removed under reduced presstire to yield 12.1 g of the title compound of 
Step B as an oil NMR (CDCI3; 300 MHz) 6 3.8 (s,5H total), 6.6-6.7 (m,3H), 6.7 
(m,lH), 6.81 (dd,J=1.5,7.8 Hz,lH), 6.89 (d,>7.9 Hz,lH), 7.0 (m,lH), 7.2 (m,lH). 
Step C: Preparation of 2.2Hiimethvl-A^>r2-r3- 

25 methoxvphenoxvlphenvl]hvdrazinecarboxamide 

The title compound of Step B (1 1 .8 g, 55.0 ixunol) was dissolved in 120 mL of dry 
toluene and to this solution was added diphosgene (10.8 g, 55.0 mmol). The mixture 
was then refluxed with a water scrubber in place for 4 h. The reaction mixture was 
cooled to room temperature, concentrated under reduced pressure to an oil which was 

30 then dissolved in dry tetrahydroftiran (100 mL). To this solution was added 

1 , 1 -dimethy Ihydrazine (4.0 g, 66 mmol) at room temperature and the reaction was 
subsequently stirred at room temperature for 1 6 h. The reaction mixture was then 
concentrated tmder reduced pressure to solids which were then washed with water and 
suction-dried to yield 16.5 g of the title compound of Step C as a solid melting at 

35 93.95 X. IH NMR (CDCI3; 300 MHz) 5 2.40 (s,6H), 3.80 (s,3H), 5.2 (s,lH), 6.7-6.8 
(m,2H), 6.85 (m,lH), 7.0 (m,2H), 7.1-7.3 (m,2H), 8.29 (d,J=7.9 Hz,lH), 8.6 (s,lH). 
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Step D: Preparation of 5-chloro>2,4>dihvdrn>4-f2-f 3-m ethoxvphe noxv^phenvl]-2^ 

methvl-3//* 1 ,2.4-triazol-3«one 
The title compound of Step C was dissolved in 600 mL of methylene chloride and 
cooled to 0 °C at which temperature triphosgene (15.9 g, 53.5 mmol) was added. The 
5 reaction mixture was refluxed for 1 6 h, cooled to room temperature and washed once 
with water. The organic layer was then dried over magnesium sulfate and concentrated 
under reduced pressure to yield a erode oil which was purified by silica gel 
chromatography using 3:2 hexanesrethyl acetate as the eluent to yield 14.7 g of the title 
compound of Step D as an oil. NMR (CDCI3; 300 MHz) 5 3.47 (s,3H), 3.77 (s,3H), 
10 6.61 (m,2H), 6.70 (m,lH), 7.01 (dd,J=1.2,8.2 Hz,lH), 7.2-7.3 (m,2H), 7.34-7.42 
(m,2H). 

Step E: Preparation of 5-chioro>2.4>dihvdro-4-r2-f3-hvdroxvphenoxv'^phenvll-2- 

methvl-3//' 1 .2,4-tria2ol-3"One 
The title compoimd of Step D (12.6 g, 38.0 mmol) was dissolved in 300 mL of 

1 5 dry toluene and to this solution was added aluminum chloride (30 g, 228 mmol) at room 
temperature with a slight exotherm to 35 °C. The reaction mixture was subsequently 
refluxed for 4 h, cooled to room temperature and carefiilly added to crushed ice. The 
erode slurry was then extracted twice with diethyl ether, and the combined extracts were 
washed once with saturated aqueous NaCl solution and dried over magnesium sulfate. 

20 The solvent was removed under reduced pressure to yield an oil which was 

subsequently purified by silica gel chromatography using 3:2 hexanes:ethyl acetate as 
the eluent to yield 9.50 g of the title compound of Step E, a compound of the invention, 
as a solid melting at 135-138 X. NMR (CDCI3; 300 MHz) 6 3.46 (s,3H), 6.46 
(t,J=2.2 Hz,lH), 6.50-6.59 (m,3H total), 6.99 (dd,J-L3,8.3 Hz,lH), 7.1 1 

25 (t,J=8.1 H2,1H), 7.20 (dd,J=1.2,7.6 Hz,lH), 7.32-7.40 (m,2H). 

EXAMPLE 12 

Preparation of 2.4-dihvdro-4-r2-f 3*hvdroxvDhenoxv^henvn-5-methoxv-2>methvl-3//- 

.1 .2>4"tria2ol-3-onc 

The title compound of Step E in Example 1 1 (8.7 g, 27.4 mmol) was dissolved in 
30 300 mL of methanol and to this solution was added sodium methoxide (7.4 g» 

1 37 mmol) at room temperature with a slight exotherm noted. The reaction mixture was 
then refluxed for 16 h, cooled to room temperature and concentrated under reduced 
pressure to semi-solids. The semi-solids were diluted with IN HCl and extracted twice 
with diethyl ether, washed with saturated aqueous NaCl solution, and dried over 
35 magnesiimi sulfate. The solvent was removed under reduced pressure to yield crude 
solids which were subsequently purified by silica gel chromatography using 1 : 1 
hexanes:ethyl acetate as the eluent to yield 5.80 g of the title compound of Example 12, 
a compound of the invention, as a solid melting at 153-155 NMR (CDCI3; 300 
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MHz) 5 3.37 (s,3HX 3.87 (s,3H). 6.4-6.5 (m,2H), 6.55 (m,lH), 6.9 (br s,lH), 7.0 
(m,lH), 7.1-7.2 (m,2HX 7.3-7.4 (m,2H). 

EXAMPLE 13 

Preparation of 4-r2-r3-r(2-chlorophenvnmethoxv1phenoxv lphenvlV5-mcthoxv-2- 
5 methvl-3//-l .2,4-tria2ol-3-one 

The title compound of Example 12 (0.30 g, 0.95 mmol), 2-chlorobenzyl bromide 
(0.21 g, 1 nmiol), and potassium carbonate (0.14 g, 1 mmol) were combined at room 
temperature in 1 0 mL of dry acetonitrile and the resulting mixture was stirred at room 
temperature for 1 6 h. The reaction mixture was filtered and the filtrate was 
1 0 concentrated imder reduced pressure to solids which were triturated with hexanes and 
suction-dried to yield 0.32 g of the title compound of Example 13, a compound of the 
invention, as a solid melting at 1 12-1 14 °C. NMR (CDCI3; 300 MHz) 8 3.38 (s,3H), 
3.85 (s,3H), 5.13 (s,2H), 6.6-6.8 (m,3H), 7.0 (m,lH), 7.2-7.4 (m,7H), 7.5 (m,lH). 

EXAMPLE 14 

15 Step A: Preparation of l-(4-chlorophenvncvclopropanecarboximidamide 

hydrochloride 

Anunonium chloride (3.01 g, 56.3 mmol) was added in small portions to a 
solution of trimethylaluminum (56.3 mmol) in toluene (70 mL) at 0 °C. After the 
addition was complete^ the mixture was wanned to room temperature, stirred for 1.5 h 

20 and then a solution of l-(4-chlorophenyl)-l -cyclopropanecarbonitrile (10,0 g, 

56,3 mmol) in toluene (30 mL) was added dropwise. The mixture was heated to 80 ""C 
for 1 5 h, cooled to room temperature and stirred overnight. The reaction mixture was 
then poured into a slurry of silica gel (250 g) and dichloromethane (300 mL). The 
resulting mixture was stirred for 1 0 min and filtered, and the silica gel was washed with 

25 methanol (300 mL). The combined filtrates were concentrated to provide 1 LI g of the 
title compound of Step A as a white solid. ^ H NMR (Me2SO-J5) 5 9.08 (m,2H), 7.40 
(m,5H), 1.77 (m,lH), 1.52 (m,2H), 1.27 (m,lH). 

Ste p B: Preparation of 5-chloro-3-ri-(4-chlorophenvncvclopropvll-L2.4- 

thiadiazole 

30 The title compound of Step A (1 1 .1 g, 48.1 nunol) was dissolved in water 

(100 mL) and combined with a solution of perchloromethyl mercaptan (8.94 g, 
48.1 mmol) and benzyltriethylammonium chloride (0.55 g, 2.4 mmol) in 
dichloromethane (200 mL). The resulting biphasic mixture was stirred vigorously, 
cooled to 0 ®C and treated with a solution of sodium hydroxide (7.70 g, 193 mmol) in 

35 water (100 mL) by dropwise addition maintaining a reaction temperature below 12 **C. 
The mixture was then warmed to room temperature and stirring was continued for 1 h. 
The layers were separated and the organic phase was washed with water, dried over 
MgS04, filtered and concentrated. The residual oil was purified by flash colunm 
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chromatography on silica gel and eluted with 2% ethyl acetate/hexane to afford 3.68 g 
of the title compound of Step B as a pale yellow solid. NMR (Me2SO-<i5) 6 7.41 
(m,4H), L62 (m,2H), L42 (m,2H). 

Step C: Preparation of A^-f 2-methoxv-6-methvlphenvlV2,2- 

5 dimethvlhvdrazinecarboxamide 

To a stirred solution of phosgene (108 g, 1.09 moles) in ethyl acetate (750 mL) at 
0 was added drop wise 2-methoxy-6-methylaniline (125.0 g, 911 nunol) dissolved in 
ethyl acetate (250 mL) over 20 min. The reaction mixture was slowly warmed to room 
temperature and was then heated at reflux for 1 h. The solution was cooled to room 
10 temperature and was concentrated under reduced pressure to provide the crude 

isocyanate as a dark red liquid which was redissolved in ethyl acetate (1 L) and cooled 
to 0 ^C. 1,1-Dimethylhydrazine (55.0 g, 91 1 mmol) was added dropwise over 30 min 
and then the mixture was allowed to warm to room temperature and stir overnight. The 
mixture was cooled, filtered, and the solid was washed with ethyl acetate and dried to 
1 5 provide 200.0 g of the title compound of Step C as a white solid melting at 1 5 1-153 ^C. 
NMR (CDCI3) 5 7.58 (br s,lH), 7.10 (t,lH), 6.84 (d,lH), 6.74 (d,lH), 5.22 
(br s,lH), 3.80 (s,3H), 2.63 (s,6H), 2.31 (s,3H). 

Step D : Preparation of 5-'Ch]oro-2.4-dihvdro-4-r2>methoxv-6>methvlphenvlV2" 

methvl-3i/- 1 .2.4'triazol-3-one 

20 The title compound of Step C (100.0 g» 447.9 mmol) was suspended in ethyl 

acetate (1 L) and added dropwise, via mechanical pump, over 3.5 h to a stirring solution 
of phosgene (177 g, 1 .79 moles) in ethyl acetate (1 .5 L) which was heated at reflux. 
After the addition was complete, the mixture was heated at reflux for a further 3 h, 
cooled to room temperature and stirred overnight. The solution was concentrated under 

25 reduced pressure and the residue was dissolved in ethyl acetate and water and extracted 
four times with ethyl acetate. The combined organic phases were washed with saturated 
aqueous NaCl, dried (MgS04), filtered and poncentrated to afford 1 1 1 .4 g of the title 
compound of Step D as a pale yellow solid melting at 132-134 °C. NMR (CDCI3) 
S 7.34 (t,lH), 6.93 (d,lH), 6.85 (d,lH), 3,79 (s,3H), 3.54 (s,3H), 2.20 (s,3H). 

30 Step E : Preparation of 5-chloro>2.4-dihvdro-4-(2-hvdroxv-6-methvlphenvlV2- 

methvU3//>h2.4-triazol>3«one 
To a stirring solution of the title compound of Step D (15.0 g, 59.3 mmol) in 
benzene (200 mL) at 0 was added aluminum chloride (23.7 g, 178 mmol) in small 
portions. The mixture was warmed to room temperature and stirred for 2 days. The 

35 mixture was poured over ice and water and then extracted four times with ethyl acetate. 
The combined organic phases were washed with saturated aqueous NaCl, dried 
(MgS04), filtered and concentrated to an oil that was purified by flash colunm 
chromatography on silica gel to provide 13.6 g of the title compound of Step E as a pale 
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orange solid melting at 175-178 °C. NMR (CDCI3) 5 8.11 (s,lH), 6.92 (t,lH), 6.71 
(d,lH), 6.41 (d,lH), 3.56 (s,3H), 2.12 (s,3H). 

Step F: Pre paration of 2.4-dihvdro-4-(2>hvdroxv-6>methvlphenvlV5-methoxV'2- 

methvl-3//- 1 .2.4-tria2ol-3-one 
5 To a stirred solution of the title compound of Step E ( 1 33.5 g, 557.0 mmol) in 

tetrahydrofiiran (1.5 L) was added dropwise sodiiun methoxide (25% by weight in 
methanol, 382 mL, 1 .67 moles). The mixture was heated at reflux for 3 h, cooled to 
room temperature and then diluted with aqueous ammonium chloride and ethyl acetate. 
The aqueous layer was acidified (pH 4-5) with IN HCl and extracted three times with 
1 0 ethyl acetate. The combined organic phases were washed with saturated aqueous NaCl, 
dried (MgS04), filtered and concentrated to a dark brown solid which was triturated 
with ethyl acetate to afford 75.0 g of the title compound of Step F as a white solid 
melting at 194-196 ^C. »H NMR (Mc2^0d^) 5 9.91 (s,lH), 7.17 (t,lH), 6.78 (m,2H), 
3.84 (s,3H), 3.30 (s,3H), 2.03 (s,3H). 
15 Step G: Preparation of 4-r2-ff3-f l-(4-chlorophenvl^cvcloproPvl]-1.2,4-thiadiazol- 

5-vnoxv^-6-methvlphenvn-2.4-dihvdro■5^methoxv-2-methv^3//-1.2.4" 

triazol-3-one 

Potassium carbonate (1 .41 g, 10.2 mmol) was added to a solution of the title 
compound of Step B (2.30 g, 8.50 nunol) and the title compoimd of Step F (2.00 g, 

20 8.50 mmol) in A^^-dimethylformamide (1 00 mL). The mixture was stirred for 1 6 h at 
room temperature and was then diluted with water and extracted three times with ethyl 
acetate. The combined organic extracts were washed with saturated aqueous NaCl, 
dried over MgS04, filtered and concentrated. The residual oil was purified by flash 
colunm chromatography on silica gel and eluted with 40% ethyl acetate/hexane to 

25 provide 2.99 g of the title compound of Step G, a compound of the invention, as a pale 
yellow solid melting at 1 19-121 X. NMR (CDCI3) 6 7.34 (m,7H), 3.82 (s3H), 3.42 
(s,3H), 2.28 (s,3H), 1.65 (m,2H), 1.31 (m,2H). 

EXAMPLE 1 5 

Step A: Preparation of jV-r2-(bromomethvnphenvl)-2.2- 

30 dimethvlb yHray j iift carboxamide 

A solution of £>-tolyl isocyanate (50.4 g) and 75.2 g of 7^-bromosuccinimide in 
800 mL of carbon tetrachloride was heated to reflux. Benzoyl peroxide (1.1 g) was 
added and the ntiixture was heated to reflux for 1.5 hours. The solution was cooled to 
room temperature and the precipitate was removed by filtration. The filtrate was 

35 concentrated in vacuo and redissolved in 500 mL of toluene and cooled to 5 **C. 

1,1 -Dimethyl hydrazine (30 mL) in 20 mL of toluene was added dropwise. The reaction 
mixture was stirred at room temperature overnight. The precipitated solid was collected 
by filtration and redissolved in 1 L of dichloromethane. The organic solution was 
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washed with 500 mL of water and then with 500 mL of saturated aqueous sodium 
chloride solution. The organic phase was dried (MgS04), filtered and concentrated to 
give 58 g (56% yield) of the title compound of Step A as a beige solid. *NMR (CDCI3) 
5 8.6 (br s,lH), 8.00 (d,lH), 7.30 (m^H), 7.04 (t,lH), 5.70 (br s,lH), 4.52 (s^H), 2.67 
5 (s,6H). The material was used in the next step without fiirther characterization. 
Step B: Preparation of S>chloro-4«r2-(chloromethvnphenvn-2,4-dihvdro-2> 

methvN3/f" 1 .2,4-triazol'3-one 
The title compound of Step A (58 g) was dissolved in 800 mL of dichloromethane 
and 86 g of triphosgene was added in one portion. A slight exotherm was observed, and 

1 0 then the mixture was heated to reflux overnight. The reaction mixture was cooled and 
the solvent was removed in vacuo. The resulting solid was dissolved in 1 L of ethyl 
acetate and washed with 500 mL of water, 500 mL of saturated aqueous sodiimi 
bicarbonate, and then 500 mL of saturated aqueous sodiuim chloride solution. The 
organic phase was dried (MgS04), filtered and concentrated to give a dark oil which 

15 solidified on standing. The solid was triturated in 2:1 hexane:«-butyl chloride to yield 
32 g of a beige solid. Recrystallization of this solid firom 1 50 mL of hot methanol 
yielded 21 g of the title compound of Step B as a white, fluffy solid melting at 
122-124 "^C. A second crop was obtained firom recrystallization of the mother liquors. 
INMR (CDCI3) 5 7.45-7.6 (m,3H), 7^25 (m,lH), 4.68 (d,lH), 4.46 (d,lH), 3.56 (s,3H). 

20 Approximately 10% of 4-[2-(bromomethyl)phenyl]-5-chloro-2,4-dihydro-2-methyl-3i^- 
l,2,4-triazo^3-one was observed in the ^NMR spectrum. 
Step C: Preparation of l>f3-hvdroxvDhenvnethanone oxime 

To a solution of 6.8g of 3'-hydroxyacetophenone in 50 mL of pyridine under a 
nitrogen atmosphere was added 3.5 g of hydroxy lamine hydrochloride. The solution 

25 was refluxed for 5 h, and then the solvent was removed in vacuo. The residue was taken 
up in IN aqueous HCl and extracted twice with 50 mL of ethyl acetate. The combined 
organic phases were dried (MgS04), filtered and concentrated in vacuo to provide 7.8 g 
of the title compound of Step C asa pale amber oil. NMR (CDCI3) 5 7.25 (d,lH), 
7.23 (s,lH), 7.2 (m,2H), 7.10 (d plus fine coupling,lH), 6.84 (ddd,lH), 2.24 (s,3H). 

30 Step D: Preparation of 5-chloro>2,4-dihvdro-4>r2-rrrr 1 43- 

hvdroxvphenvnethvlidenelaminoloxvlmethvllphenvl)-2-methvl-3tf> 

1 .2.4-tria2ol-3"one 

To a solution of the title compoimd of Step C (3.9 g, 25.8 mmol) and the title 
compound of Step B (6.6 g, 25.8 mmol) in acetonitrile (100 mL) was added K2CO3 
35 (7 g, 5 1 nunol). The mixture was heated to reflux for 4 h and then stirred at room 

temperature overnight. After additional heating (7 h) and standing at room temperature 
(72 h), the mixture was diluted with water and extracted with ethyl acetate (3x50 mL). 
The combined organic phases were dried (MgS04) and concentrated under reduced 
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pressure to afford an oil. Chromatography of this oil on silica gel (3:2 hexanes:ethyl 
acetate as eluent) afforded 5.47 g of the title compound of Step D, a compound of the 
invention, as an oil. *H NMR (CDCI3) 5 8.09 (br sJH), 7.62 (d,lH), 7.51 (m,2H), 7.22 
(m,4H), 6.9 (d,lH), 5.08 (q,2H), 3.44 (s,3H), 2.25 (m,4H). This material was used in 
5 Example 16 without further characterization. 

EXAMPLE 16 
Preparation of 2.4^ihvdro-4-^2>^^^r^f3- 
hvdroxvphenv^ethvlidcnc1amino^oxvlmethvPphenvn'5^methoxV'2-methvl-3//^L2.4- 

triazol-3«one 

10 To a solution of the title compound of Step D in Example 15 (5.4 g, 14.5 mmoi) 

in tetrahydrofuran (350 mL) was added sodium methoxide as a 30% solution in 
methanol (6.8 mL, 36 nunol) and the resulting mixture was stirred at room temperature 
overnight. The mixture was diluted with IN HCl in diethyl ether (20 mL) and 
concentrated under reduced pressure to afford an semisolid. The residue was taken up 

15 in ethyl acetate and the insoluble portion removed by filtration. The organic phase was 
concentrated imder reduced pressure to afford 4.36 g of the title compound of 
Example 16, a compoimd of the invention, as an oil. hfMR (CDCI3) 5 7.6 (dd,lH), 
7.45 (m,2H), 7.25 (m,3H), 7.19 (m,2H), 6.85 (dd,lH), 5.08 (AB q,2H), 3.92 (s,2H), 3.39 
(s,3H), 2.24 (s,3H). This material was used in Example 17 without further 

20 characterization. 

EXAMPLE 17 

Preparation of 1 . 1 -dimethvlethvl f 3'r 1 -f rf2-( 1 >5-dihvdro«3-methoxv- 1 >methvl'5-oxo- 
AH' 1 .2.4"triazol-4-vnphenvnmethoxv1iminolcthvllDhenoxv1acetate 
To a solution of the title compound of Example 16 (260 mg, 0.7 mmol) in 
25 tetrahydrofuran (20 mL) was added sodium hydride as a 60% oil dispersion (35 mg) 
followed by /-butyl bromoacetate (0.1 0 mL, 0.7 mmol). The mixture was stirred at 
room temperature for 2 h and then was diluted with water and extracted with three 
20 mL portions of ethyl acetate. The combined organic phases were dried (MgS04) and 
concentrated under reduced pressure to afford 290 mg of the title compound of 
30 Example 1 7, a compound of the invention, as an oil. NMR (CDCI3) 8 7.6 (m,l H), 
7.45 (m,2H), 7.23 (m,4H), 6.87 (m,lH) 5.09 (AB q,2H), 4.63 (s,2H), 3.91 (s,3H), 3.39 
(s,3H), 2.28 (s,3H), 1.48 (s,9H). 

EXAMPLE 18 

Step A: Preparation of mcthvl (2-bromomcthvnbenzeneacetate 

35 Methyl o-tolylacetate (24 g), A^-bromosuccinimide (27.2 g) and benzoyl peroxide 

(about 50 mg) were mixed in 200 mL of carbon tetrachloride and heated to reflux with a 
high-intensity light source for 1.5 h. After cooling, the precipitate was removed by 
filtration and the filtrate was concentrated in vacuo to yield 36 g (about 100% yield) of 
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the title compound of Step A as an amber oil. NMR (CDCI3) 6 7.34 (m, 1 H), 7.26 
(m,2H), 7.16 (m,lH), 4.57 (s,2H), 3.80 (s,2H), 3.69 (s,3H). 

Step B: Preparation of methvl 2-rffben20vlamino^oxvlmethvl1benzeneacetate 

Benzohydroxamic acid (17 g) and potassium carbonate (18.7 g) were suspended in 
5 200 mL of acetonitriie and the mixture was stirred at 60 for 30 min. A solution of 
28 g of the title compound of Step A in 100 mL of acetonitriie was added dropwise over 
0.5 h. The mixture was stirred at 60 for 3 h and then cooled to room temperature 
overnight. Heating was resumed for an additional 4 h. The mixture was cooled and 
filtered. The filtrate was concentrated in vacuo. The residue was taken up in 200 mL of 

1 0 ethyl acetate and washed with 100 mL of 6% aqueous potassium carbonate solution. 
The aqueous wash was extracted with 100 mL of ethyl acetate. The combined organic 
phases were washed with 1 00 mL of water. The organic phase was dried (MgS04), 
filtered and concentrated in vacuo to yield 3 1 .5 g (93% yield) of the title compound of 
Step B as an orange oil. NMR (CDCI3) 6 9.09 (br s,lH), 7.60 (m,2H), 7.47 (m,lH), 

15 7.37 (m,3H), 7.29 (m,3H), 5.14 (s,2H), 3.88 (s,2H), 3.71 (s^H). 

Step C: Preparation of methvl 2>r(aminooxv^methvl]ben2cneacctate 

hvdrochloride 

To a solution of HCl in methanol (prepared by adding 20 mL of acetyl chloride 
slowly to 200 mL of methanol) was added the title compoimd of Step B (3 1 .5 g). The 

20 mixture was heated to 60 °C for 1 .5 h. The solvent was removed in vacuo. The residue 
was taken up in 1 00 mL of diethyl ether and stirred at room temperature for 30 min. 
The ether was decanted off and the solid was taken up in 1 00 mL of tetrahy droiuran and 
heated to about 50 °C. The mixture was then cooled in an ice water bath and the solid 
was collected by filtration to provide 11 .5 g (47% yield) of the title compound of Step C 

25 as a white solid melting at 1 69- 1 70**C. 

Step D: Preparation of methvl 2-rrrri'f4- 

hvdroxvphenvDethvlidenelaminoloxvlmethvllbenzeneacetate 
4 -Hydroxy acetophenone (817 mg) and the title compound of Step C (1 .39 g) were 
dissolved in 40 mL of pyridine. The solution was heated to 90 overnight and then 

30 cooled to room temperature. The pyridine was removed in vacuo and the residue was 
taken up in 40 mL of IN HCl solution and extracted with ethyl acetate (3 x 50 mL) The 
combined organic layers were dried (MgS04), filtered and concentrated in vacuo to 
yield 1 .96 g of the title compound of Step D as an amber oil. ^ H NMR (CDCI3) 5 7.51 
(d^H), 7.45 (m,lH), 7.28 (m,3H), 6.78 (d,2H), 5.25 (s,2H), 3.82 (s,2H), 3.68 (s,3H), 

35 2. 19 (s3H). Approximately 20% of the Z-isomer was also observed. This material was 
used in subsequent steps without further purification. 
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Step E: Preparation of dimethyl r2-rrfri -(4- 

hvdroxvphenvlkthviidenelaminoloxvlmethvllDhenvllDropanedioate 
The title compound of Step D (1.87 g , 6 mmol) was dissolved in 10 mL of 
dimethyl carbonate. A slurry of 480 mg of sodium hydride (60% oil dispersion) in 
S 10 mL of tetrahydrofuran was added and the mixture was heated to reflux for 1 h. The 
mixture was cooled to room temperature overnight, quenched with 15 mL of IN HCl 
solution and extracted with ethyl acetate (3 x 25 mL). The combined organic layers 
were dried (MgS04), filtered and concentrated in vacuo to yield 2.33 g of crude 
product, the title compound of Step E, as an amber oil. NMR (CDCI3) 8 7,5 (m,3H), 
10 7,4 (m,3H), 6.79 (d, 2H), 5.25 (s,2H), 5.10 (s,lH), 3.68 (s,6H), 2.18 (s,3H). This 
material was used in subsequent steps without further purification. 
StepF: Preparation of 4-r2-rrrrW4- 

hvdroxvphenvl'tethvlidenelamino1oxv]methvnphenvn-5«methoxv-2- 
methvl«3(2//V-isoxazolone 
15 A^-methylhydroxylamine hydrochloride (1.5 g) was dissolved in 25 mL of 

methanol. A solution of 2.0 g of potassium hydroxide dissolved in 25 mL of methanol 
was added with ice bath cooling. After 1 5 min, the precipitated potassium chloride was 
removed by filtration. To the filtrate was added a solution of 2.2 g of the title 
compound of Step E in 10 mL of methanol. The resulting mixture was stirred at room 
20 temperature overnight. The mixture was diluted with water, acidified with HCl and 
extracted with methylene chloride (3 x 30 mL). The combined organic layers were 
dried (MgS04), filtered and concentrated in vacuo to yield 1 .95 g of amber oil which 
was dissolved in 30 mL of toluene and 3 mL of methanol. A 10% solution of 
trimethylsilyldiazomethane in hexane (3 mL) was added dropwise and the solution was 
stirred at room temperature for 2 h. The solvents were removed in vacuo and the 
residue was purified by flash chromatography (1:1 hexane:ethyl acetate as eluant). The 
third-eluting component was collected to yield 200 mg of the title compound of Step F, 
a compound of the invention, as an amber oil. *H NMR (CDCI3) 5 7,52 (d,lH), 7.42 
(m,2H), 7.32 (m,3H), 6.72 (m,3H), 5.24 (AB q,2H), 3.94 (s,3H), 3.44 (s,3H), 2.16 
(s,3II). A minor amount of the Z-isomer was also observed. 

EXAMPLE 19 

Preparation of r3-r2-n.5-dihvdro-3-methoxv-Nmethvl"5-oxo*4//-1.2.4-tria2ol-4> 

vltehenoxvlphenvl] trifluoromcthanesulfonate 
To a solution of the title compound of Example 12 (3 13 mg, 1 mmol) in 
dichloromethane (10 mL) was added trifluoromethanesulfonic anhydride (0.17 mL, 
1 mmol) and pyridine (0.08 mL, 1 mmol). The mixture was stirred at room temperature 
overnight, diluted with water, acidified with IN HCl and extracted with three 20 mL 
portions of dichloromethane. The combined organic phases were dried (MgS04), 
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filtered and concentrated in vacuo to afford an oil which was purified by flash 
chromatography (1:1 hexanerethyl acetate as eluant). The first-eluting component was 
collected to yield 100 mg of the title compound of Example 19, a compound of the 
invention, as an amber oil. NMR (CDCI3) 5 7.42 (m,3H), 7.3 (m,lH), 7.04 (m,3H), 
5 6.96 (t,lH), 3.83 (s,3H), 3.38 (s,3H). 

EXAMPLE 20 

Step A: Preparation of 2-r3-bromoDhenvlV2-methvM 3'dioxolane 

The compound l.(4-bromophenyl)ethanone (60.6 g, 0.3 mole), ethylene glycol 
(83.7 mL, 1.5 mole), and /7-toluenesulfonic acid (0.15 g) were dissolved in benzene 

10 (250 mL) and heated to reflux overnight using a Dean-Stark apparatus. Water and some 
ethylene glycol had separated and the cooled (room temperature) mixture was poured 
into water (300 mL) and the resulting mixture was extracted with 1-chlorobutane 
(2x100 mL). The combined organic phases were dried (MgS04) and concentrated to 
give the crude product as a yellow oil. The oil was purified by vacuimi distillation 

1 5 (64-74 ""C/ 1 9 Pa (0. 1 4 mm Hg)) to give 70. 1 g of the title compound of Step A as a 
colorless oil (96% yield). 

StepB: Preparation of l>[3-ftris(trifluoromethvngermvnphenvn ethanone 

A 250 mL 4-neck flask was charged with a suspension of magnesium pieces 
(0.61 g, 0.025 mole) in 5 mL of THF. A solution of the title compound of Step A 

20 dissolved in 35 mL of THF was added dropwise; a few crystals of iodine were added to 
the mixture after a small portion of the solution had been added. Heating to reflux was 
required to initiate the reaction; the reaction was then refluxed for 2 hours following 
completion of the addition of the title compound of Step A. After cooling the mixture 
to 63 °C, a solution of tris(trifiuoromethyl)gennanium iodide (3.9 mL, 0.02 mole) 

25 dissolved in THF (20 mL) was added in small aliquots, allowing the exotherni from 
each addition to keep the temperature between 62-69 ^C. The mixture was refluxed an 
additional 3 hours, and then was stirred at room temperature overnight. The mixture 
was poured into a saturated ammonium chloride solution (100 mL). Following removal 
of the organic layer and extraction with diethyl ether, the combined organic phases were 

30 dried (MgS04) and concentrated to give 8.9 g of dark colored oil. This oil was then 
dissolved in acetone (400 mL) to which was added IN HCl (3 mL). The resultmg 
solution was refluxed overnight. The mixture was concentrated, followed by a second 
addition of acetone (300 mL) and IN HCl (2 mL), and then was refluxed for 6 hours. 
The mixture was concentrated, and the residue was then dissolved in diethyl ether and 

35 washed with saturated NaHC03. The organic layer was then dried (MgS04) and 

concentrated. The resulting dark brown oil was purified by filtering through a 1.5 inch 
column of silica gel, eluting with 15% ethyl acetate/hexanes to give 2.95 g (37% for 
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both steps) of the title compound of Step B as a colorless oil. ^ H NMR (CDCI3) 6 
8.284 (s,lH), 7.9-8.0 {m,2H), 7.2 (t,lH), 2.586 (s,3H). 

Step C : Preparation of l-f3-ftris(trifluoromethvilgennvnphcnvl]ethanone oxime 

Sodium acetate trihydrate ( 1 .22 g, 9 mmol) was added to a solution of 
5 hydroxylamine hydrochloride (0.62 g, 9 mmol) in water (7 mL), and this solution was 
added to a solution of the title compound of Step B (2.95 g, 7.4 nunol) in methanol 
(20 mL). The mixture was then refluxed overnight and concentrated in vacuo. The 
mixture was treated with water and then extracted with methylene chloride 
(3 x 120 mL). The combined organic layers were dried (MgS04) and concentrated to 

10 yield 2.74 g of a brown oil. The oil was chromatographed eluting with 15% ethyl 
acetate/hexanes to yield 1.72 g (56% yield) of the title compound of Step C as a 
colorless oil. This oil crystallized on standing to give a solid melting at 69-72 **C. 
Step D: Preparation of 2.4-dihvdro-5-methoxv-2-methvl-4-f2-rrf[l -[3- 

[ tris( trifluoromethvngermvllphenvnethvlidenelaminoloxvlmethvnphenv 

15 n>3//>L2.4-tria2ol-3-one 

In a 125 mL 4-neck flask, sodium hydride (0.18 g, 4.5 nmiol, 60% mineral oil 
dispersion) was susp>ended in 8 mL of dry THF. The title compound of Step C (2.0 g, 
6.9 mmol) was dissolved in dry THF (5 mL) and added dropwise causing gas evolution. 
The mixture was stirred at room temperature for 20 min, and then a solution of the title 

20 compound of Step B in Example 1 5 (0.39 g, 1 .5 mmol) dissolved in dry THF (5 mL) 
was added dropwise. Thickening required that additional dry THF (3 mL) be added. 
The mixture was heated to reflux overnight, and then cooled to room temperature. 
Additional sodium hydride (0. 1 8 g, 4.5 mmol) was added and reflux was reinstated for 
6 hours. The mixture was cooled, and then stirred at room temperature overnight. 

25 Sodium hydride (0.06 g, 1 .5 nrniol) was again added followed by dry methanol (0.5 mL, 
1 .5 mmol) which was added cautiously dropwise causing gas evolution. The mixture 
was refluxed for 3 hours and then allowed to cool to room temperature. A few drops of 
2-propanol were added, then the mixture was concentrated until only a small amount of 
liquid remained. Hexanes (100 mL) were added, and then the mixture was Altered 

30 through a 1 inch column of silica gel eluting with a 1 : 1 mixture of methylene 

chloride/ethyl acetate (500 mL) to give 0.72 g of a yellow oil after concentration. This 
crude oil was purifled by medium pressure liquid chromatography (MPLC) using 20% 
ethyl acetate/hexanes to yield the title compound of Step D, a compoimd of the 
invention as an oil (0.27 g, 28%). ^H NMR (CDCI3) 6 7.941 (s,lH), 7.7 (d,lH), 7.55 

35 (m,2H), 7.4-7.5 (m,2H), 7.4-7.5 (m,2H), 7.1 (t,2H), 5.2-5.4 (q,2H), 3.889 (s,3H), 3.413 
(s,3H), 2.152 (s,3H). 
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EXAMPLE 21 

Step A: Preparation of 1 'r3-fdimcthvlf3.33- 

trifluoropropvDsilvnphenvnethanone 
A 125 mL 4-neck flask was charged with a suspension of magnesium pieces 
5 ( 1 .09 g, 0.04 1 mole) in 8 mL of THF. A solution of the title compound of Step A in 
Example 20 dissolved in THF (20 mL) was added dropwise; a few crystals of iodine 
were added to the mixture after a small portion of the solution had been added. Heating 
to reflux was required to initiate the reaction; the reaction was then reiluxed for 3 hours 
following completion of the addition of the title compoimd of Step A. After cooling the 

1 0 mixture to 48, a solution of 3 ,3 ,3-trifluoropropyldimcthylchlorosilane (7.82 g, 
0.041 mole) dissolved in THF (8 mL) was added in small aliquots, allowing the 
exotherm from each addition to keep the temperature between 48-64 ®C. The mixture 
was refluxed an additional 5 hours, then cooled and poured into a saturated ammonium 
chloride solution (200 mL). Following removal of the organic layer and extraction with 

1 5 diethyl ether, the combined organic phases were dried (MgS04) and concentrated to 
give 12.27 g of yellow oil. This oil was then dissolved in acetone (500 mL) to which 
was added IN HCl (6 mL). The resulting solution was refluxed overnight 
Concentration, followed by partitioning between water and diethyl ether, and then 
drying (MgS04) of the organic phase yielded 10.79 g (94% overall for both steps) the 

20 title compound of Step A as a yellow oil. >H NMR (CDCI3) 6 8.078 (s,lH), 7.9 (d,lH), 
7.7 (d,lH), 7.484 (t,lH), 2.625 (s,3H), 1.9-2.1 (m,2H), 1.0 (m,2H), 0.359 (s,6H). 
StepB: Preparation of 1 -p^rdimethvlf 3,3 J- 

trifluoroDropvl)silvl]phenvl]ethanone oxime 
Sodium acetate trihydrate (7.76 g, 0.057 mole) was added to a solution of 

25 hydroxylamine hydrochloride (3.96 g, 0.057 mole) in water (59 mL), and this solution 
was added to a solution of the title compound of Step A (10.7 g, 0.039 mole) in 
methanol (78 mL). The mixture was then refluxed overnight and concentrated in vacuo. 
The mixture was treated with water and then extracted with methylene chloride 
(3 X 1 20 mL). The combined organic layers were dried (MgSO) and concentrated to 

30 yield 1 1.34 g of a yellow oil. The oil was chromatographed eluting with 10% ethyl 
acetate/hexanes to yield 9.41 g (83% yield) of the title compound of Step B as a 
colorless oil. ^H NMR (CDCI3) 8 9.0 (s,lH), 7.748 (s,lH), 7.6 (d,lH), 7.5 (d,lH), 7.4 
(t,lH), 2.310 (s,3H), 2.0 (m,2H), 1.0 (m,2H), 0.338 (s,5H). 
Step C: Preparation of 4>r2-rrrrNr3-rdimethvl>n,3>3> 

35 trifluoropropvnsilvllphenvllethvlidenelamino]oxv]methvl]phcnvn-2.4* 

dihvdrO"5-methoxv-2'methvl'3//- 1 ,2.4-triazol-3-one 
In a 250 mL 4-neck flask, sodium hydride (0.84 g, 0.021 mole, 60% mineral oil 
dispersion) was suspended in 50 mL of dry THF. The title compound of Step B (2.0 g, 
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6.9 nunol) was dissolved in dry THF (IS mL) and added dropwise causing gas 
evolution. The mixture was stirred at room temperature for one hour, and then a 
solution of the title compound of Step B in Example 15 (1.78 g, 6.9 nmiol) dissolved in 
dry THF ( 1 5 mL) was added dropwise. The mixture was heated to 35 overnight, and 
5 then methanol (2.2 mL, 55 mmol) was added cautiously dropwise causing gas 

evolution. The mixture was refluxed overnight. A few drops of 2-propanol were added, 
and then the mixture was concentrated until only a small amount of liquid remained. 
Hexanes (100 mL) were added then the mixture was filtered through a 1 inch column of 
silica gel eluting with a 1 :1 mixture of methylene chloride/ethyl acetate (1500 mL) to 

1 0 give 3 .35 g of an orange oil. This crude oil was purified by MPLC using 1 .2% 

methanol/methylene chloride to yield the title compound of Step C (1.31 g, 37%), a 
compound of the invention, as an oil. NMR (CDCI3) 5 7.7 (s,lH), 7.6 (m,2H), 
7.4-7.5 (m,3H), 7.4 (t,lH), 7.2 (d,2H), 5.2-5.3 (q,2H), 3.882 (s,3H), 3.401 (s,3H), 2.201 
(s,3H), 2.0 (m,2H), 1.0 (m,2H), 0.32 (s,5^5H). 

15 By the procedures described herein together with methods known in the art, the 

following compounds of Tables 1 to 7 can be prepared. The following abbreviations are 
used in the Tables which follow: t = tertiary, n = normal, / = iso, c = cyclo. 
Me = methyl, Et = ethyl, Pr = propyl, /-Pr = isopropyl, Bu = butyl. Hex - hexyl, 
Ph = phenyl, OMe = methoxy, OEt = ethoxy, SMe = methylthio, CN = cyano, 

20 SCN = thiocyanato, NO2 = nitro, TMS = trimethylsilyl, B2I = benzyl, 

ada - 1-adamantyl, TMG = trimethylgermyl, and THP = 2-tetrahydropyranyl. 



Table 1 



r3 = H. and 

3.CH2OCH3 
3.C=C-OCH3 
3-CsC.I 
3 -ada 

3-CH2S-/i.Pr 
3-SC«CEt 




H3 



N— N 



CH3 



r9 



3- OCH2OCH2TMS 

4- SCN 

3-Gc(Mc)2CF3 
3-Si(Me)2CF3 
3-Ge(CF3)3 
3-SCH20iC.I 



O — N 




4.SCH2CH-CH2 
3-C*C-TMS 
3-OSi(Me)2Ph 
2-OH 

2- N(Me)B2l 

3- SCH20Me 



3-S(0)CF2CF3 
3-(l-Ph-2;2-Di.Cl-c-Pr) 
3.(2-Mc-4.Ph^-Hcx) 
3-CsC-OTHP 

3-OCH2CF=CF2 
3-SCH2SEt 
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3-OGe(Me)2Ph 


3-(C(=0)(3-Me.BzI)) 


4.C(=S)Me 


4^(4-F-Bzl).OC(=0)) 


4-C{=S)OEt 


4-C(=S)SCHF2 


2-C(-0)N(Me)2 


2-C(=S)N(Et)2 


4.CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4.SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-M-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4.S(0)20CH2CF3 


4.S(0)2N(Me)2 


4.(NHS02(4-Me-Ph)) 


4.(OCH2(4-TMS-Ph)) 


2.CH20CH2{2,4-Di.F-Ph) 


4-((4.TMS-Ph)-CsC) 


3-(S.(4-TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyi-CH2) 


^-(^*f-pyriuinyi-^=v~'; 








4-(2-furanyi-0) 


4-(3-ftiranyl-S) 


2-(4-pyrimidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OCSCCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-.NH2 


4-C(-S)0£t 


2-C{=NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3.0S{0)2CH3 


3-((4-CN-Ph).OCH2) 


3-(2-fiiranyl-CH2) 


3-(2-thia2oyl-CH2) 


3-((3-CF3-4-pyridinyi-OCH2) 




= 3-Me. and 
















3-CH20CH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-OCH3 


4-SCN 


3-C=C-TMS 


3-(l-Ph-2,2-Di-Cl-c-Pr) 


3-CsC-I 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2.0H 


3-CsC-OTHP 


3-CH2S-rt-Pr 


3-Ge(CF3)3 


2-N(Me)Bzl 


3-OCH2CF=CF2 


3-SC=CEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3KC(-0)(3-Me.Bzl)) 


4-C(=S)Me 


4-((4.F.B2J)-OC(=0)) 


4-C(=S)OEt 


4.C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(=S)N{Et)2 


4.CH2CN 


3-OC(=0)Me 


3-OC(=S)Me 


4-SC{=0)Me 


4.NHC(=0)Me 


4-NHC(=S)Ph 


4-0C(=0)0-r-Hex 


4-OC(-0)S-/7-Pr 


3-SC(=0)OCH2CF3 


2-SC{=0)SMe 


4.S(0)20CH2CF3 


4.S(0)2N(Me)2 


4-(NHS02(4.Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4.TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 


3-(4.pyridinyJ-CsC) 


3-(2-pyridinyl-S) 


4-(2-thienyl.CH2) 


4-(2-thienyl-S) 


4-(2-furanyl-0) 


4-(3-furanyl-S) 


2-(4-pyrimidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OCSCCH3 


4-OCHoCH'>OMe 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3.S(0)2CF3 


2-NH2 


4-C(-S)OEt 


2-C{=NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4-CN-Ph)-OCH2) 


3-(2-furanyl-CH2) 


3-(2-thia2oyl-CH2) 


3-((3-CF3-4.pyridinyl-OCH2) 
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r3 = 6-Me. and 







s2 




3-CH2OCH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3-S{0)CF2CFi 


3-CSC-0CH3 


4-SCN 


3-CsC-TMS 


3-{l-Ph-2,2-Di-C)-c-Pr) 


3-CsC-l 


3-Ge(Me)-)CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph.c-Hex) 


3*ada 


3-Si(MebCF3 


2.0H 


3-CsC-OTHP 


3-CH2S-«-Pr 


3-Ge(CF3)3 


2.N(Me)Bzl 


3-OCH2CF*CF2 


3.SCsCEt 


3-SCH2CSC.I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(MebPh 


3-(C(=0)(3-Me.Bzl)) 


4.C(=S)Me 


4.((4-F-Bzl)-OC(=0)) 


4-C(=S)OEt 


4-C{=S)SCHF-) 


2-C(=0)N(Me)2 


2-C(=S)N(Et)'> 


4-CH2CN 


3-OC(=0)Me 


3-OC(=S)Me 


4«'SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-n-Pr 


3-SC(=0)OCH9CF- 


2-SC(-0)SMe 


4-S(ObOCHnCF- 


4.S^ObN(Meb 


4-(NHS09{4-Me-Ph)) 


4.{GCHo(4-TMS-Ph)) 


2-CH20CH2(2.4-DHF-Ph) 


4.((4-TMS-Ph).C-C) 


3-(S-(4-TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyndinyI-CH2) 


3-{4-pyridmyl-CsC) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4.(2-thienyl-S) 


4 2- fiiran V UO"i 




"^"i 4-nvrimidinvl-CH'^ \ 




4.OCSCCH3 


4-OCH'?CH20Me 


3-OCH2SMe 


3-S(ObCH'>CH->CF^ 


3-S(0)2CF3 


2-NH2 


4.C{=S)0Et 


2-C(=NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(ObCH3 


3-((4-CN-Ph)-OCH2) 


3-(2-£uranyl-CH2) 


3-(2-thiazovl-CH')) 


3.((3-CF3-4-pvridinvl-OCH->) 




= 6-TMG, and 
















3-CH2OCH3 


3-0CH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF9CF-, 


3-CsC-OCH2 


4^SCN 


3-C=C-TMS 


3-(l-Ph-2,2-Di-Cl-c-Pr) 


3-CbC-I 


3-Ge(MebCF3 


3-OSi(MebPh 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(MebCF-5 » 


2-OH 


3.CsC-OTHP 


3-CH2S-«.Pr 


3-Ge(CF3)3 


2-N(Me)Bzl 


3-OCH2CF=^CF2 


3-SCsCEi 


3-SCHoCsC-l 


3.SCH20Me 


3-SCH2SEt 


3-OGe(MeV>Ph 


3-/C(=0)C 3 - M e-Bzl )) 


4-C(=S)Me 


4./(4-F-B2l)-OC(=^0)) 


4-C(=S)OEt 


4.C(=S)SCHF2 


2.C(=0)N(Me)2 


2-C(=S)N(El)2 


4-CH2CN 


3«0C(=0)Me 


3-OC{=S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4-0C{=0)0-c.Hex 


4-0C(=0)S-«-Pr 


3-SC(-0)OCH2CF3 


2-SC(=0)SMe 


4.S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-(NHS02(4-Me.Ph)) 


4-(OCH2(4.TMS.Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4-TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 
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3-r4-Dvridinvl-CsC> 


3-C2-Dvridinvl-S) 


4-^2-thienvI-CH'>^ 


4-r2-thienvl-S'i 


4-(2-furanyl-0) 


4-(3-ftjranyl-S) 


2-(4-pyriinidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OC=CCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(=NH)OMe 


4-SC(=S)w.Pr 


2-0C{=0)N(Me)Ph 


3.0S(0)2CH3 


3-((4-CN-Ph).OCH2) 


3-(2-furany|.CH2) 


3-(2-thia2oyl-CH2) 


3-({3-CF3-4-pyridinyl-OCH2) 




r5 = 4-S(0>oCH3, and 
















3-CH2OCH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3.S(0)CF2CF3 


3-C=C-OCH3 


4.SCN 


3-CsC-TMS 


3-(I-Ph-2,2-Di-CI-c-Pr) 


3-CsC-I 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3-CH2S-/i-Pr 


3-Ge(CF3)3 


2-N(Me)Bzl 


3-OCH2CF=CF2 


3-SCsCEt 


3.SCH2C=C-I 


3.SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-{C(=0)(3-Me-Bzl)) 


4.C(=S)Me 


4-((4-F-Bzl)-OC(=0)) 


4-C(=S)OEi 


4-C(=S)SCHF2 


2-C(=0)NCMe)2 


2-C(=S)N(Et)2 


4-CH2CN 


3-0C(=0)Me 


3-OC(-S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4.0C(-0)0-c-Hex 


4-0C(=0)S-«-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4.S(0)2N(Me)2 


4-(NHS02(4-Me-Ph)) 


4-{OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4.((4-TMS-Ph)-CsC) 


3-(S-(4.TMG-Ph)) 


4-S(0}2Ph 


3-(SCH2(3-Me-Ph)) 


3.(4-pyndiny]-CH2) 


3-(4-pyridinyl-CEC) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4-(2-th!enyl-S) 


4-(2-furanyl-0) 


4-{3-furanyl-S) 


2-(4-pyrim idiny l-C H2 ) 


2-(2-pyrimidinyI-S) 


4-OC=CCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(«NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(p)2CH3 


3.((4-CN-Ph)-OCH2) 


3-(2-furanyl-CH2) 


3-(2-thiazoyI-CH2) 


3-((3-CF3-4-pyridinyl-OCH2) 
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Table 2 




N— N 

CH3 



D ^ CH. = 7-Cl. ^ H. and 



K 


r9 

IX 


IS. 


r9 




j-\Jv^rl'>v-'v,rl2 1 "'lo 


^ - o M •> r! — r1 *> 




J-CSC-OCH3 






J-V 1 -rn-Z,/-i/l-i-.l-C-rr; 


3-CsC-I 


3-Ge{Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me^-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3-CH2S-n-Pr 


3.Ge(CF3)3 


2-N(Me)Bz) 


3-OCH2CF=CF2 


3-SCsCEt 


3-SCH2C3EC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C{=0)(3-Me-Bzl)) 


4-C(=S)Me 


4.((4-F-BzlVOC(=0)) 


4-C(=S)OEt 


4-C(-S)SCHF2 


2-C(=0)N(Me)2 


2-C(=S)N(Et)2 


4-CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4-SC{=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4.0C(=0)0-c-Hex 


4-OC(=0)S-/7-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4.S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-(NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2 ,4-Di- F- Ph ) 


4.((4.TMS-Ph).CHC) 


3-(S-(4-TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3.(4-pyridinyl-CH2) 


3-(4-pyridinyl-CsC) 


3-(2.pyridinyl-S) 


4-(2-lhienyl-CH2) 


4-(2-thienyl-S) 


4-(2-fliranyt-0) 


4-{3-furanyl-S) 


2-(4-pynmidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OC s CCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=^S)OEt 


2-C(=NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4-CN-Ph)-OCH2) 


3-(2-furanyl-CH2) 


3-(2-thiazoyl-CH2) 


3K(3-CF3-4-pyridiny I-OCH2 ) 





E6» N. R^ = 7-L R"^ = 5-CL and 



E2 

3-CH2OCH3 
3-CSC-OCH3 
3-CsC-I 
3-ada 



3-OCH20CH2TMS 

4«SCN 

3-Ge(Me)2CF3 
3-Si(Me)2CF3 



r2 

4-SCH2CH=CH2 
3-CsC-TMS 
3-OSi(Me)2Ph 
2.0H 



3-S(0)CF2CF3 
3-(l-Ph-2,2-Di-Cl-c-Pr) 
3-(2-Me-4-Ph-c-Hex) 
I 3-CsC-OTHP 
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3-CH2S-/i-Pr 


3.Ge(CF3)3 


2-N(Me)B2l 


3-OCH2CF=CF2 


3-SCsCEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-'(C(=0)(3-Me-B2l)) 


4-C(=S)Me 


4-{(4-F-Bzl)-OC(=0)) 


4.C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(-S)N(Et)2 


4.CH2CN 


3.0C(=0)Me 


3-OC(=S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4.0C(=0)0-c-Hex 


4-OC(K))S.«-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-(NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4.Di.F-Ph) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4.TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 


3-(4-pyridmyl-CsC) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4-{2-thienyl-S) 


4-(2-furanyl-0) 


4.(3-furanyl-S) 


2-(4-pyrimidiny I-CHo ) 


2-(2-pyrimidinyl-S) 


4.OCSCCH3 


4-OCH2CH20Me 


3-OCH->SMe 


3-S(0)')CH-)CH->CFi 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEl 


2.C(=NH)OMe 


4-SC(=S)-i-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4-CN.Ph)-OCH2) 


3-(2.furanyl-CH2) 


3-(2.thia2oyl-CH2) 


3-((3-CF3-4.pyridinyI-OCH2) 




D = N. = 6-1. = H. and 














3-CH20CH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF'>CF3 


3-CSC-OCH3 


4-SCN 


3-C=C-TMS 


3-(l-Ph-2.2-Di-Cl-c-Pr) 


3-CsC-I 


3-Ge(Me)2CF3 


3-OSi(Me>>Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3-CH2S-«-Pr 


3-Ge(CF3)3 


2-N(Me)Bzl 


3-OCH2CF-CF2 


3-SOCEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-Bzl)) 


4.C(=S)Me 


4-((4-F-B2l)-OC(-0)) 


4-C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(=S)N(Et)2 


4.CH2CN 


3-0C(-0)Me 


3-OC(=S)Me 


4.SC(=0)Me 


4.NHC(=0)Me 


4.NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4.0C(=0)S-w.Pr 


3-SC{=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4.(NHS02(4-Me.Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH'>OCH2(2,4-Di-F-Ph) 


4-((4.TMS-Ph)-CsC) 


3-(S.(4.TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me.Ph)) 


3-(4-pyridinyl-CH2) 


3-(4-pyridinyJ-OC) 


3-(2-pyridinyI-S) 


4-(2-thienyl-CH2) 


4-(2-thienyl-S) 


4-(2-furanyl-0) 


4-(3.fiiranyl-S) 


2-(4-pyriinidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OC2CCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3.S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(=NH)OMe 


4-SC{=S>i-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3.((4.CN-Ph)-OCH2) 


3-(2-furanyl-CH2) 


3-(2-thiazoyi-CH2) 


3-((3-CF3-4-pyridinyi-OCH2) 
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Table 3 




O — N 



CH3 



= H. and 



d9 

Hi 


K 


K 




j-CH'>Od-l3 




4- oV-r ri'7 — C rto 


j-oi wjwi ')v^r3 






1 r*^r^ TX>fC 
^-C=L*- 1 Mo 






i-vj€( Me )2v- r 3 


^-v/olvMC )2* " 




3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3-CH2S-/T-Pr 


3.Ge(CF3)3 


2-N{Me)B2l 


3-OCH2CF=CF2 


3-SCsCEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-Bzl)) 


4-C(=S)Me 


4-((4-F-Bzl)-OC(=0)) 


4.C(=S)OEt 


4-C(=S)SCHF2 


z-L(-iJ)N(lvie)2 


z-L-l— b )N( tl )2 


4.CH2CN 


3-0C(-0)Me 


3-OC(-o)Me 




4-NHC(=0)Me 


4-NHC(=S)Ph 


—vj ^v>-c-rf ex 




3-SC(«0)OCH2CF3 


2-SC(-0)SMe 


^-o^w)2^^"^^'^3 




4-(NHS02(4-Me-Ph)) 


4.(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS-Ph)-CsC) 


3.(S-(4-TMG.Ph)) 


4.S(0)2Ph 


3-(SCH2(3-Me.Ph)) 


3-(4-pyridinyl-CH2) 


3-(4-pyridiny|.CsC) 


3.(2-pyridmyl-S) 


4.(2-thienyl-CH2) 


4-(2-thieny!-S) 


4-(2-ftiranyI-0) 


4-(3-furanyl-S) 


2-(4-pyrimidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OCSCCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3.S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(=NH)OMe 


4.SC(=S)-i-Pr 


2-OC(=0)N(Me)Ph 


3.0S(0)3CH3 


3-((4-CN.Ph).OCH2) 


3-(2-furanyI-CH2) 


3-(2-th!azoyi-CH2) 


3-((3-CF3-4-pyridinyi-OCH2) 




R§ = 6-CsC-SifMe>i. and 














3-CH2OCH3 


3-0CH2OCH2TMS 


4.SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-0CH3 


4-SCN 


3-OC.TMS 


3-(l-Ph-2,2-Di-CI-c-Pr: 


3-OC-I 


3.Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3-CH2S-w-Pr 


3.Ge(CF3)3 


2-N(Me)B2l 


3-OCH2CF=CF2 
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3-SCsCEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-Bzl)) 


4-C(=S)Me 


4-((4-F-B2l)-OC(=0)) 


4.C(=S)OEt 


4-C(=S)SCHF2 


2.C(=0)N(Me)2 


2-C{=S)N(El)2 


4-CH2CN 


3-0C(-0)Me 


3-OC(=S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-«-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4«S(0)2N(Me)2 


4-(NHS02{4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F.Ph) 


4-({4-TMS-Ph)-CsC) 


3-{S-(4-TMG.Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me.Ph)) 


3-{4-pyr!dinyl-CH2) 


3-(4-pyridinyI-CsC) 


3-{2-pyridinyl-S) 


4-(2-thienyi-CH2) 


4.(2-ihienyl-S) 


4-(2-ftiranyl-0) 


4-(3-fiiranyl-S) 


2-(4-pyriniidinyI-CH2) 


2-(2-pyrimidinyl-S) 


4-OCECCH3 


4.0CH2CH20Me 


3-OCH2SMe 


3-S{0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4.C(=S)OEt 


2-C{=NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(ObCH-; 


3-((4-CN-Ph)-OCH2) 


3-(2-furanvl-CH->) 


3-(2-thia2oyl-CH2) ' 


3-{(3-CF3-4.pyndinyl-nCH2) 




= 3-(2-CN-Ph-CsC-), and 














3-CH2OCH3 


3-0CH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF2CF3 


3-CeC-OCH3 


4-SCN 


3-C=C-TMS 


3-(l-Ph-2,2.Di-CUc-Pr) 


3-CsC-I 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-C=C-OTHP 


3-CH2S-n-Pr 


3.Ge(CF3)3 


2.N(Me)B2l 


3-OCHoCF=CFt 


3-SCsCEt 


3-SCH2CSC.I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0){3-Me-Bzl)) 


4-C(=S)Me 


4-((4-F-Bzl)-OC(=0)) 


4-C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(-S)N(Et)2 


4.CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4-SC(=0)Me 


4.NHC(=0)Me 


4-NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-n-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S{0)2N(Me)2 


4-CNHS02(4-Me-Ph)) 


4.(OCH2(4.TMS-Ph)) 


2-CH20CH2(2,4-Di-F.Ph) 


4-((4.TMS-Ph)-CsC) 


3-(S-(4-TMG-Ph)) 


4-S{0)2Ph 


3-.(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 


3-(4-pyridinyl-CsC) 


3-(2-pyndinyl-S) 


4.(2-thienyl-CH2) 


4-(2-ihienyi-S) 


4-(2-furanyl-0) 


4-{3-furanyI-S) 


2 -(4-pyrim id iny l-C H2 ) 


2-(2-pyrimidmyI-S) 


4.0c s CCH3 


4-OCH2CH20Me 


3-C)CH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(=NH)OMe 


4.SC(=S)W.Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3.((4.CN-Ph)-(X:H2) 


3-(2-furanyl-CH2) 


3-(2-thiazoyUCH2) 


3-((3-CF3-4.pyndinyl-OCH2) 
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Table 4 












j-CH-jOCHg 

mm ^ 


3-OCH2OCH2TMS 


4-SCH2CH=CH^ 


3-S(0)CF'>CF5 


3-CSC-OCH3 


4.SCN 


3-CsC-TMS 


3-(i-Ph.2,2-Di-CI-c-Pr) 


3-CsC-I 


3-Ge(Me)2CF3 


3-OSi{MehPh 


3-(2-Me-4-Ph-c-Hex) 




3-SifMeV>CFi 


2-OH 


3-CsC-OTHP 


3-CH2S-«-Pr 


3-Ge(CF3)3 


2-N(Me)Bz! 


3-OCHoCF-CF9 


3-SCsCEt 


3-SCH2CSC-1 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-B2i)) 


4-C{=S)Me 


4.{(4.F-Bzl>0C(=O)) 


4-C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(-S)N(El)2 


4.CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4-SC(==0)Me 


4-NHC(==0)Me 


4.NHC(-S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-«-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-CNHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4.TMS-Ph)-CsC) 


3-(S-(4.TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyi-CH2) 


3-(4-pyridinyl-CsC) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4-(2-thienyi-S) 


4-{2-furanyl-0) 


4-(3.ftiranyl-S) 


2-(4-pyrifnidinyl-CH2) 


2-(2-pyrimidinyI-S) 


4-OC=CCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3.S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4.C(=S)OEt 


2-C(=NH)OMe 


4-SC{=S)-i-Pr 


2-0C(=0)N(Me)Ph 


3.0S{0)2CH3 


3-((4-CN.Ph>OCH2) 


3-(2-furanyl-CH2) 


3-(2-thiazoyl-CH2) 


3-{(3-CF3-4.pyridinyl-OCH2) 
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Table 5 




where Di,D2 and 
are independently 
N or CH. 




D^- CH.EK = CH.D» = 


CH. R-' = H. and 




R* ' 


4-CI 


2,4-Di-CI 


3-F 


2-Me 


2-1 


3-CF3 


4-chk:h2 


3-Cs<:h 


4.S(0)2CF3 


2-CN 


4.SF5 


3-TMS 


3-0-Ge(/.Pr)3 


4-C(=0)Mc 


4-C(=0)N(Mc)2 


4^(=S)N(Me)2 


4.NHC(«0)CH3 


4-NHC(=S)Me 


2-OS(0)2CF3 


4-N(Me)S(0)2CH3 


3K(3-CF3-Ph)-CH20) 


3.S(0)2Ph 


4-OCH2CH=CH2 


4-SEt 


4.0CH2CF=CF2 


4-OH 


3-OCH2OCH2-TMS 


3-0-Si(i-Pr)3 


3.S(0)CHF2 


3.S(0)2CH3 


3-SC(«S)Bzl 


2-S(0)2N(Me)2 


d3 = N. E>2 = N. » CH. = 3.Me. and 


Rii 


Eli 


4.CI 


2,4.Di-Cl 


3-F 


2-Me 


2-1 


3-CF3 


4.chk:h2 


3-CsCH 


4-S(0)2CF3 


2-CN 


4.SF5 


3-TMS 


3-OGe(/.Pr)3 


4.C(«0)Mc 


4.C(«0)N(Me)2 


4.C(«S)N(Mc)2 



Rii 


Rii 


4.C«C.T 


4-CsC-O-THP 


3-CHoOEt 


3-CH2OBZI 


4^H2SMe 


3-On-Pr 


3-CsC-OMe 


4-OCH2CF3 




4-SCN 


3-TMG 


3-CsC-TMS 


4-C(=S)Me 


3-C(=0)0Bzi 


3-0C(O)Ph 


3-0C(=S)Ph 


3-0C(=0>0-l-Bu 


3-OC(=0)N(Me)2 


2-Ph 


2-(2-CN-Ph) 


3-CsC-Ph 


4.C4.Dvridin V l-CsCl 




A-v* Oil J 


3-SC(=0>n-pentyl 


3-SCHF2 


3-S(0)20CH2CF3 


3-S(0)CH3 


3-N{Mc)2 


3-C(-S)SMe 


3-{(2-F.Ph)-0) 


3-CH2CH=<:(Cl)2 


Eii 


Rii 


4.Csk:-i 


4.CsC-0-THP 


3-CH20Et 


3-CH2OBZI 


4-CH2SMe 


3-0-/i-Pr 


3-C«C-OMe 


4-OCH2CF3 


2.NO2 


4-SCN 


3-TMG 


3-CsC-TMS 


4-C(=S)Me 


3-C(=0)0Bzl 


3-0C(=0)Ph 


3-C)C(=S)Ph 
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4-NHC(0)CH3 

2- OS(0)2CF3 

3- ((3-CF3-Ph>CH20) 
4.OCH2CH-CH2 

4- OCH2CF=CF2 
3-OCH2C)CH2-TMS 

3-S(0)CHF2 
3-SC(=S)Bzl 



4-NHC(=S)Me 
4-N(Me)S(0)2CH3 

3- S(0)2Ph 

4- SEt 
4-OH 

3-0-Si(/-Pr)3 
3-S(0)2CH3 
2-S(0)2N(Me)2 
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3-0C(=O)-0-/-Bu 

2- Ph 

3- CsC-Ph 
3^(=0)SMe 
3-SC(=0)-n-pentyl 
3-S(0)20CH2CF3 

3-N(Me)2 
3-((2-F-Ph)-0) 



3- OC(=0)N(Me)2 
2.(2-CN-Ph) 

4- (4-pyridinyl-CsC) 

2- (2-CN-BzI) 

3- SCHF2 
3-S(0)CH3 
3-C('=S)SMe 
3-CH2CH«=C(Cl)2 



Table 6 



MeO 




where D', I>2 and 
are independently 
NorCH. 



d3= CH.d2 = CH.d1 = 


CH. r3 = H. and 


Rli 




4-CI 


2,4-Di-CI 


3-F 


2-Me 


2-1 


3.CF3 


4-CH=CH2 


3-C«CH 


4.S(0)2CF3 


2.CN 


4-SF5 


3-TMS 


3-0-Ge(i-Pr)3 


4-C(=0)Me 


4.C(=0)N(Me)2 


4-C(=S)N(Me)2 


4-NHC(-0)CH3 


4-NHC(-S)Me 


2-OS(0)2CF3 


4.N(Me)S(0)2CH3 


3-((3-CF3-Ph)-CH20) 


3'S(0)2Ph 


4-OCH2CH=CH2 


4-SEt 


4-OCH2CFK3F2 


4-OH 


3-OCH2OCH2-TMS 


3-0-Si(i.Pr)3 


3-S(0)CHF2 


3-S(0)2CH3 


3-SC(=S)Bzl 


2-S(0)2N(Me)2 



Rii 


&11 


4-C=C-I 


4-CaC-O-THP 


3-CH20Et 


3-CH2OB2J 


4-CH2SMe 


3.0-ii.Pr 


3-CsC-OMe 


4-C)CH2CF3 


2.NO2 


4-SCN 


3-TMG 


3-OsC-TMS 


4-C(=S)Me 


3-C{=OX>Bzl 


3-0C{=0)Ph 


3-OC(=S)Ph 


3.0C(=0).0-/-Bu 


3-OC(=0)N(Me)2 


2-Ph 


2-{2-CN-Ph) 


3SC=C.Ph 


4-(4-pyridinyl-CBC) 


3-C(=0)SMe 


2-(2-CN-Bzl) 


3-SC(=0)-n-pentyl 


3.SCHF2 


3-S(0)20CH2CF3 


3-s(ox:h3 


3.N(Me)2 


3-C(=S)SMe 


3-((2-F-Ph)-0) 


3-CH2CH«<:(CI)2 
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d3 « N. - N. ^ CH. r3 = 3.Me. and 



Ell 


rLL 


Rii 


Rii 


4.CI 


2,4.Di-C) 


4.CsC-I 


4-CsC-O-THP 


3-F 


2-Me 


3-CH20Et 


3-CH2OBZI 


2-1 


3-CF3 


4-CH2SMC 


3-O/i-Pr 


4-CH«CH2 


3-C«CH 


3-CBC-OMe 


4-OCH2CF3 


4-S(0)2CF3 


2-CN 


2-NO2 


4-SCN 


4.SF5 


3-TMS 


3.TMG 


3-CsC-TMS 


3-0-Gc(i-Pr)3 


4.C(=0)Mc 


4-C(-S)Mc 


3-C(=0)0Bzl 


4.C(K))N(Mc)2 


4-C(=S)N(Mc)2 


3-0C{O)Ph 


3-OC(=S)Ph 


4-NHC(K))CH3 


4.NHC(=S)Me 


3-0C(-0)«0-/.Bu 


3-OC(=0)N(Me)2 


2-OS(0)2CF3 


4.N(Mc)S(0)2CH3 


2-Ph 


2-<2.CN-Ph) 


3.((3-CF3.Ph>CH20) 


3.S(0)2Ph 


3.CsC-Ph 


4-(4.pyridinyl.CsC) 


4-OCH2CH«CH2 


4.SEt 


3-C(=0)SMe 


2-(2-CN-Bzl) 


4.0CH2CF=CF2 


4^H 


3-SC(=0)-ft-pcntyl 


3-SCHF2 


3.OCH2OCH2-TMS 


3-0-Si(i-Pr)3 


3-S(0)20CH2CF3 


3.S(0)CH3 


3-S(0)CHF2 


3.S(0)2CH3 


3-N(Mc)2 


3-C(=S)SMe 


3«SC(=S)Bzl 


2.S(0)2N(Me)2 


3.{(2-F-Ph>0) 


3-CH2CH=C(Cl)2 



Table 7 




° OH. r3 « 6>Me, « H, R^^ « H. Y ^ CH^Sa=S^NH-. and 

r9 



3-CH2OCH3 
3-C«C.OCH3 
3-OC-I 
3-ada 

3-CH2S-/»-Pr 

3-SCsCEt 

3-OGe(Me)2Ph 



3- OCH2OCH2TMS 

4- SCN 

3-Ge(Me)2CF3 

3.Si(Mc)2CF3 

3-Ge(CF3)3 

3-SCH2CSC.I 

3.(C(=0)(3-Me-B2l)) 



4.SCH2CH-CH2 
3-C«C.TMS 

3-OSi(Me)2Ph 
2-OH 

2- N(Me)B2l 

3- SCH20Me 
4.C(=S)Me 



3-S(0)CF2CF3 
3.(l-Ph-2,2-Di.Cl-c-Pr) 
3.(2-Me-4-Ph-c.Hex) 
3-C:=C-OTHP 

3- OCH2CF=CF2 
3.SCH2SEt 

4- ((4.F.Bzl)-OC(K))) 
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4-C(=S)OEt 


4.C(=S)SCHF2 


2-C(^0)N{Me)2 


2-C(=S)N(Et)2 


4^H2CN 


3-0C(=0)Me 


3-OC(=S)Mc 


4.SC(=0)Me 


4.NHC(=0)Me 


4.NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-w.Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4.S(0)2N{Me)2 


4-(NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS- PhVCsC) 


3-(S-(4-TMG-Ph)) 


4-S{0)2Ph 


3-(SCH2(3.Me-Ph)) 


3-(4.pyridinyl-CH2) 


3-(4-pyridinyi-C=C) 


3-(2-pyndiny]-S) 


4-(2-thienyl-CH2) 


4.(2-thienyl-S) 


4-(2-furanvl-0) 


4-(3-ftiranyI-S) 


2-(4-pyrimidinyl-CH2) 


2-(2-pyrimidinvl-S) 


4-OC2CCH3 


4-OCH2CH20Me 


3.0CH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C{=NH)OMe 


4-SC(=S)-/-Pr 


2.0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4-CN-Ph).OCH2) 


3.(2-fiiranyl-CH2) 


3-(2-thia2oyl-CH2) 


3-{(3-CF3-4-pyridinyi-OCH2) 




r2 = OMe. = 3.0Me. = H. h. Y - CHoO-N=aH>OCH'>-. and 












3-CH2OCH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-OCH3 


4-SCN 


3-CsC-TMS 


3-(l.Ph-2,2.Di-Cl-c-Pr) 


3.CsC-I 


3-Ge(Me)2CF3 


3.0Si(Me)2Ph 


3-(2-Me.4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-C=C-OTHP 


3.CH2S-w-Pr 


3-Ge(CF3)3 


2-N(Me)BzI 


3-OCH2CF-CF2 


3.SCsCEt 


3.SCH2CSC-I 


3-SCH->OMe 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-B2l)) 


4-C(=S)Me 


4-((4.F-Bzl)-0C(=O)) 


4.C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C{=S)N(Et)2 


4-CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4-SC(=0)Me 


4.NHC(=0)Me 


4-NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-«-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-(NHS02{4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4-TMG.Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 


3-(4-pyridinyl-CsC) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4-(2-thienyl-S) 


4-(2-furanyl-0) 


4-(3-furanyi-S) 


2-(4-pyrimidiny 1-C H2 ) 


2-{2-pyrimidinyl-S) 


4-OCSCCH3 


4-OCH'>CH'>OMe 


3-OCH2SMC 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEl 


2-C{=NH)OMe 


4-SC(=S)-/.Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4-CN-Ph)'OCH2) 


3-(2-furanyl-CH2) 


3-{2-thiazoyi-CH2) 


3-((3.CF3-4-pyridinyl-OCH2) 
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r2 = Et. r3 = 5-NQ2. = H. R^O = H. Y = CH2Q-N=aCH :i )->C(=N>Q-a=0)(4>CF :» >2-PvridinvnV. and 





nQ 
E- 




R3 


3-CH2OCH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-OCH3 


4-SCN 


3-CsC-TMS 


3-( 1 -Ph-2,2-Di-Cl-c-Pr) 


3-CsC-l 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3.CH2S-/j-Pr 


3-Ge(CF3)3 


2-N(Me)Bz] 


3-OCH2CF=CF2 


3-SCsCEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-Bzl)) 


4-C(=S)Me 


4.((4-F-Bzl)-OC(=0)) 


4.C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(=S)N(Et)2 


4.CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4.NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-rt-Pr 


3-SC(-0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-{NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4.TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 


3-M-DvridinvI-CHC) 


3-f2-DvridinvI-S) 


4-(2-thienyl-CHT) 


4-{2-lhienyl-S) 


4.(2-fiiranyl-0) 


4-(3-furany|.S) 


2-(4-pvnmidinvl-CHo) 


2-(2-pyrimidinvI-S) 


4.OCSCCH3 


4-OCH2CH20Me 


3.0CH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(-NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-({4-CN.Ph>OCH2) 


3-(2-furanyl-CH2) 


3-(2-thiazoyl-CH2) 


3-{(3-CF3-4.pyridinyl-OCH2) 




r2 = Me. R^ = H, R^ = H. R*^ = H. Y = CHfCH^il 


S-CrEtV=N-. and 








E^ 


fx 

e2 


3-CH2OCH3 


3.OCH2OCH2TMS 


4.SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-OCH3 


4-SCN 


3-CsC-TMS 


3-(l-Ph-2,2-Di-CI-c-Pr) 


3-CsC-I 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-CsC-OTHP 


3-CH2S-»-Pr 


3-Ge(CF3)3 


2-N(Me)Bzl 


3.0CH2CF=CF2 


3-SCsCEt 


3-SCH2C=C.| 


3-SCH20Me 


3-SCH2SE1 


3-OGe(Me)2Ph 


3-(C(=0)(3-Me-Bzl)) 


4-C(=S)Me 


4-((4-F-Bzl)-OC(=0)) 


4.C(=S)OEt 


4^C(=S)SCHF2 


2.C{=0)N(Me)2 


2-C(=S)N(Et)2 


4-CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4.SC(=0)Me 


4-NHC(=0)Me 


4.NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-/i-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4.S{0)2N{Me)2 


4-(NHS02(4.Me-Ph)) 


4-(OCH2(4.TMS-Ph)) 


2-CH20CH2(2,4-Di-F.Ph) 


4-((4-TMS-Ph)-CaC) 


3-(S.(4-TMG-Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridinyl-CH2) 
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3-(4-pyridinyl-C=C) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4-(2-thienyl-S) 


4-(2-furanyi-0) 


4-(3-fiiranyl-S) 


2-(4-pyrimidinyI-CH2) 


2-(2-pyrimidinyl-S) 


4.0CfiCCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3-S(0)2CF3 


2-NH2 


4.C(=S)OEt 


2.C(=NH)OMe 


4-SC{=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4-CN-Ph)-OCH2) 


3-(2.furanyl-CH2) 


3-(2-thiazoyl-CH2) 


3-((3-CF3-4-pyndinyl-OCH2) 




r2 = Me. = 3-Me. R"* = 6-Me, R^^ = H. Y = -0-. and 




El 








3-CH9OCH3 


3-OCH20CH2TMS 


4.SCH2CH=CH2 


3-S(0)CF'7CF- 


3-CSC-OCH3 


4-SCN 


3-CsC-TMS 


3-(l-Ph-2,2-Di-Cl-c-Pr) 


3-CsC-I 


3-Ge(MehCF3 


3-OSi(Me)oPh 

— - 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(MehCFi 


2-OH 


3-CsC.OTHP 


3-CH2S-w-Pr 


3-Ge(CF-:)-5 


2-N(Me)B2l 


3-OCH2CF=CF2 


3-SC=CEt 


3-SCH2CSC-I 


3-SCHoOMe 


3-SCH2SEt 


3-OGe{Me)2Ph 


3-(C(-0)(3-Me-BzI)) 


4-C(=S)Me 


4-((4-F-Bzl)-OC(=0)) 


4-C(=S)OEt 


4-C(=S)SCHF2 


2-C(=0)N(Me)2 


2-C(=S)N(Et)2 


4.CH2CN 


3-0C(=0)Me 


3-0C(=S)Me 


4.SC(=0)Me 


4.NHC{=0)Me 


4.NHC(=S)Ph 


4-0C(=0)0-c-Hex 


4-0C(=0)S-/?-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4«S(0)2N(Me)2 


4-{NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph ) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4-TMG.Ph)) 


4-S(0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4.pyridinyi-CH2) 


3-(4-pyridinyl-CsC) 


3-(2-pyridinyl-S) 


4-(2-thienyl-CH2) 


4-(2-thienyl-S) 


4-(2-ftiranyl-0) 


4-(3-furanyl-S) 


2-(4-pyrimidinyl-CH2) 


2-(2-pynmidiny!-S) 


4-OC=CCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3-S{0)2CF3 


2-NH2 


4-C{=S)OEt 


2-C(=NH)OMe 


4-SC(=S)./.Pr 


2-0C(=0)N{Me)Ph 


3-OS(0)2CH3 


3-((4-CN-PhVOCH2) 


3-(2-ftiranyI-CH2) 


3-(2-thia2oyl-CH2) 


3-((3-CF3-4-pyridinyl-OCH2) 




r2 = Me. r3 = 6-Me. R'^ = H. R^^ = 2-Me. Y = 


and 












3-CH2OCH3 


3-OCHoOCHoTMS 


4-SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-OCH3 


4.SCN 


3-CsC-TMS 


3-(l-Ph-2.2-Di-CI-c-Pr) 


3-CsC-! 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-OC-OTHP 


3-CH2S-«-Pr 


3.Ge(CF3)3 


2-N(Me)B2l 


3-OCH2CF=CF2 


3-SC=CEt 


3-SCH2CSC-I 


3-SCH20Me 


3-SCHoSEt 


3-OGe(Me)2Ph 


3-(C(=OX3-Me-Bz!)) 


4-C(=S)Me 


4.((4-F-Bzl)-OC(=0)) 
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4-C(=S)OEl 


4-C(=S)SCHF2 


2-C(=0)N{Me)2 


2-C(=S)N(tt)2 


4-CH2CN 


3-0C(=0)Me 


3-OC(=S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4-NHC(=S)Pn 


4-0C(=0)0-c-Hex 


4-0C(=0)S-«-Pr 


3-SC(=0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4-(NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2,4-Di-F-Ph) 


4-((4-TMS-Ph)-CsC) 


3-(S-(4-TMG-Ph)) 


4-S(0)2Ph 


j-(SCH2(^-Me-Ph)) 


3-(4-pyndinyl-CH2) 


3.(4.pyridinyI-CsC) 


3-(2-pyridinyl-S) 


4-(2-th!enyI-CH2) 


4-(2-ihienyl-S) 


4.(2-furanyl-0) 


4-(3-furanyl-S) 


2-(4-pyriinidinyl-CH2) 


2-(2-pyrimidinyl-S) 


4-OCSCCH3 


4-OCH2CH20Me 


3-OCH2SMe 


3-S(0)2CH2CH2CF3 


3.S(0)2CF3 


2-NH2 


4.C(=S)OEl 


2-C(=NH)OMe 


4-SC(=S)-/-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-{(4-CN-Ph)-OCH2) 


3-(2-furanyJ-CH2) 


3-(2-thia2oyl-CH2) 


3-((3-CF3-4.pyridinyl-OCH2) 





R- ^ Me. = H. = H. R'Q^ H. Y = CH 2 N(COCH 3 >-N=aCH 2 >-> and 











3-CH20CH3 


3-OCH2OCH2TMS 


4-SCH2CH=CH2 


3-S(0)CF2CF3 


3-CSC-OCH3 


4-SCN 


3-CsC-TMS 


3-(I-Ph-2,2.Di-Cl-c-Pr) 


3-CaC-I 


3-Ge(Me)2CF3 


3-OSi(Me)2Ph 


3-(2-Me-4-Ph-c-Hex) 


3-ada 


3-Si(Me)2CF3 


2-OH 


3-C^C-OTHP 


3-CH2S-rt-Pr 


3-Ge(CF3)3 


2-N(Me)B2i 


3-OCH2CF-CF2 


3-SCsCEt 


3-SCH2CSC-! 


3.SCH20Me 


3-SCH2SEt 


3-OGe(Me)2Ph 


3-(C(-0)(3-Me-Bz!)) 


4-C(=S)Me 


4-((4-F-BzlVOC(-0)) 


4-C(=S)OEt 


4-C(=S)SCHF2 


2-C{=0)N(Me)2 


2-C(=S)N(Et)2 


4-CH2CN 


3-0C(=0)Me 


3-OC{=S)Me 


4-SC(=0)Me 


4-NHC(=0)Me 


4-NHC(«S)Ph 


4-0C(=0)0-c-Hex 


4-OC(=0)S-/7-Pr 


3-SC{-0)OCH2CF3 


2-SC(=0)SMe 


4-S(0)20CH2CF3 


4-S(0)2N(Me)2 


4.(NHS02(4-Me-Ph)) 


4-(OCH2(4-TMS-Ph)) 


2-CH20CH2(2.4-Di-F-Ph ) 


4-((4*TMS-Ph)-C=C) 


3-(S-{4-TMG-Ph)) 


4-S{0)2Ph 


3-(SCH2(3-Me-Ph)) 


3-(4-pyridmyl-CH2) 


3-(4-pyridinyl-C=C) 


3-(2-pyridinyl-S) 


4.(2-thienyl-CH2) 


4-(2-ihienyl-S) 


4-(2-fiiranyI-0) 


4-(3-furanyi-S) 


2K4-pyriinidinyl-CH2) 


2-(2-pynmidinyUS) 


4-OCSCCH3 


4-OCH2CH20Me 


3.0CH2SMe 


3-S(0)2CH2CH2CF3 


3.S(0)2CF3 


2-NH2 


4-C(=S)OEt 


2-C(=NH)OMe 


4-SC(-S)./-Pr 


2-0C(=0)N(Me)Ph 


3-OS(0)2CH3 


3-((4.CN-Ph)-OCH2) 


3-(2-furanyl.CH2) 


3-{2-thia2oyl-CH2) 


3-((3-CF3-4-pyridinyl-OCH2) 





FormulationAJtilitv 



Compounds of this invention will generally be used as a formulation or 
5 composition with an agriculturally suitable carrier comprising at least one of a liquid 
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diluent, a solid diluent or a surfactant. The formulation or composition ingredients are 
selected to be consistent with the physical properties of the active ingredient, mode of 
application and environmental factors such as soil type» moisture and temperature. 
Useful formulations include liquids such as solutions (including emulsifiabie 
concentrates), suspensions, emulsions (including microemulsions and/or 
suspoemulsions) and the like which optionally can be thickened into gels. Useful 
formulations further include solids such as dusts, powders, granules, pellets, tablets, 
films, and the like which can be water-dispersible (*'wettable") or water-soluble. Active 
ingredient can be (micro)encapsulated and further formed into a suspension or solid 
formulation; alternatively the entire formulation of active ingredient can be 
encapsulated (or ''overcoated''). Encapsulation can control or delay release of the active 
ingredient. Sprayable formulations can be extended in suitable media and used at spray 
volumes from about one to several hundred liters per hectare. High-strength 
compositions are primarily used as intermediates for further formulation. 

The formulations will typically contain effective amounts of active ingredient, 
diluent and surfactant within the following approximate ranges which add up to 100 
percent by weight. 

Weight Percent 



Active 
Ingredient 



Diluent 



Surfactant 



Water-Dispersibie and Water-soluble 
Granules, Tablets and Powders. 


5-90 


0-94 


1-15 


Suspensions, Emulsions, Solutions 
(including Etnulsifiable 
Concentrates) 


5-50 


40-95 


0-15 


Dusts 

Granules and Pellets 


1-25 
0.01-99 


70-99 
5-99,99 


0-5 
0-15 


High Strength Compositions 


90-99 


0-10 


0-2 



Typical solid diluents are described in Watkins, et al.. Handbook of Insecticide 
Dust Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey. Typical 
liquid diluents are described in Marsden, Solvents Guide^ 2nd Ed., Interscience, New 
York, 1950. McCutcheon 's Detergents and Emulsifiers Annual, Allured Publ. Corp., 
Ridgewood, New Jersey, as well as Sisely and Wood, Encyclopedia of Surface Active 
Agents, Chemical Publ. Co., Inc., New York, 1964, list surfactants and recommended 
uses. All formulations can contain minor amounts of additives to reduce foam, caking, 
corrosion, microbiological growth and the like, or thickeners to increase viscosity. 

Surfactants include, for example, polyethoxylated alcohols, polyethoxylated 
alkylphenols, polyethoxylated sorbitan fatty acid esters, dialkyl sulfosuccinates, alkyl 
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sulfates, alkylbenzene sulfonates, organosilicones, A^^-dialkyltaurates, lignin 
sulfonates, naphthalene sulfonate formaldehyde condensates, polycarboxylates, and 
polyoxyethylene/polyoxypropylene block copolymers. Solid diluents include, for 
example, clays such as bentonite, montmoriilonite, attapulgite and kaolin, starch, sugar, 
silica, talc, diatomaceous earth, urea, calcium carbonate, sodium carbonate and 
bicarbonate, and sodiimi sulfate. Liquid diluents include, for example, water, 
A^,//-dimethylformamide, dimethyl sulfoxide, //-alkyipyrrolidone, ethylene glycol, 
polypropylene glycol, paraffms, alkylbenzenes, alkyhiaphthalenes, oils of olive, castor, 
linseed, tung, sesame, com, peanut, cotton-seed, soybean, rape-seed and coconut, fatty 
acid esters, ketones such as cyclohexanone, 2-heptanone, isophorone and 4-hydroxy-4- 
methyl-2-pentanone, and alcohols such as methanol, cyclohexanol, decanoi and 
tetrahydrofiirfuryl alcohol. 

Solutions, including emulsifiable concentrates, can be prepared by simply mixing 
the ingredients. Dusts and powders can be prepared by blending and, usually, grinding 
as in a hammer mill or fluid-energy mill. Suspensions are usually prepared by 
wet-milling; see, for example, U.S. 3,060,084. Granules and pellets can be prepared by 
spraying the active material upon preformed granular carriers or by agglomeration 
techniques. See Browning, "Agglomeration", Chemical Engineering, December 4, 
1967, pp 147-48, Perry s Chemical Engineer 's Handbook, 4th Ed., McGraw-Hill, New 
York, 1963, pages 8-57 and following, and WO 91/13546. Pellets can be prepared as 
described in U.S. 4,172,714. Water-dispersible and water-soluble granules can be 
prepared as taught in U.S. 4,144,050, U.S. 3,920,442 and DE 3,246,493. Tablets can be 
prepared as taught in U.S. 5,180,587, U.S. 5,232,701 and U.S. 5,208,030. Films can be 
prepared as taught in GB 2,095,558 and U.S. 3,299,566. 

For further information regarding the art of formulation, see U.S. 3,235,361, 
Col. 6, line 16 through Col. 7, line 19 and Examples 10-41; U.S. 3,309,192, CoL 5, 
line 43 through Col. 7, line 62 and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 
162-164, 166, 167 and 169-182; U.S. 2,891,855, Col. 3, line 66 through CoL 5, line 17 
and Examples 1-4; Klingman, Weed Control as a Science, John Wiley and Sons, Inc., 
New York, 1961, pp 81-96; and Hance et al.. Weed Control Handbook, 8th Ed., 
Blackwell Scientific Publications, Oxford, 1 989. 

In the following Examples, all percentages are by weight and all formulations are 
prepared in conventional ways. Compound numbers refer to compounds in Index 
Tables A-C. 





wo 98/05652 PCT/US97/12809 



92 

Example A 



Wettable Powder 



Compound 39 65 .0% 

dodecylphenol polyethylene glycol ether 2.0% 
5 sodium ligninsulfonate 4.0% 

sodium siiicoaluminate 6.0% 
montmorillonite (calcined) 23.0%. 

Example B 

Granule 

10 Compound 39 10.0% 

attapulgite granules (low volatile matter, 

0.71/0.30 mm; U.S.S. No. 25-50 sieves) 90.0%. 

Example C 

Extruded Pellet 

1 5 Compound 3 9 25.0% 

anhydrous sodium sulfate 1 0.0% 

crude calcium ligninsulfonate 5.0% 
sodium alkylnaphthalenesulfonate 1 .0% 

calcium/magnesium bentonite 59.0%. 

20 Example D 

Emulsifiable Concentrate 

Compound 39 20.0% 
blend of oil soluble sulfonates 

» 

and polyoxyethylene ethers 1 0.0% 

25 isophorone 70.0%. 

The compounds of this invention are useful as plant disease control agents. The 
present invention therefore further comprises a method for controlling plant diseases 
caused by fungal plant pathogens comprising applying to the plant or portion thereof to 
be protected, or to the plant seed or seedling to be protected, an effective amount of a 
30 compound of the invention or a fungicidal composition containing said compound. The 
compounds and compositions of this invention provide control of diseases caused by a 
broad spectrum of fungal plant pathogens in the Basidiomycete, Ascomycete, Oomycete 
and Deuteromycete classes. They are effective in controlling a'brdad spectrum of plant 
diseases, particularly foliar pathogens of ornamental, vegetable, field, cereal, and fruit 
35 crops. These pathogens include Plasmopara viticola, Phytophthora infestans, 

Peronospora tabacina, Pseudoperonospora cubensis. Pythium aphanidermatum, 
Alternaria brassicae, Septoria nodorum, Septoria tritici, Cercosporidium personatum, 
Cercaspora arachidicola, Pseudocercosporella herpotrichoides, Cercospora beticola. 
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Botrytis cinerea Monilinia fructicola, Pyricularia oryzae, Podosphaera ieucotricha, 
Venturia inaequalis. Erysiphe graminis, Uncinula necatur, Puccinia recondita. 
Puccinia graminis, Hemileia vastatrix, Puccinia striiformis, Puccinia arachidis, 
Rhizoctonia solani, Sphaerotheca fuliginea, Fusarium oxysporum, Verticillium dahliae, 
5 Pythium aphanidermatum, Phytophthora megasperma, Sclerotinia sclerotiorum, 

Sclerotium rolfsii, Erysiphe polygoni, Pyrenophora teres, Gaeumannomyces graminis, 
Rynchosporium secalis, Fusarium roseum, Bremia lactucae and other generea and 
species closely related to these pathogens. 

The compounds of this invention also exhibit activity against a wide spectrum of 

10 foliar- feeding, fruit-feeding, stem or root feeding, seed-feeding, aquatic and 

soil-inhabiting arthropods (term "arthropods'" includes insects, mites and nematodes) 
which are pests of growing and stored agronomic crops, forestry, greenhouse crops, 
ornamentals, nursery crops, stored food and fiber products, livestock, household, and 
public and animal health. Those skilled in the art will appreciate that not all compoimds 

15 are equally effective against all growth stages of all pests. Nevertheless, all of the 

compounds of this invention display activity against pests that include: eggs, larvae and 
adults of the Order Lepidoptera; eggs, foliar-feeding, fruit-feeding, root-feeding, 
seed-feeding larvae and adults of the Order Coleoptera; eggs, immatures and adults of 
the Orders Hemiptera and Homoptera; eggs, larvae, nymphs and adults of the Order 

20 Acari; eggs, immatures and adults of the Orders Thysanoptera, Orthoptera and 

Dermaptera; eggs, immatures and adults of the Order Diptera; and eggs, juveniles and 
adults of the Phylimi Nematoda. The compounds of this invention are also active 
against pests of the Orders Hymenoptera, Isoptera, Siphonaptera, Blattaria, Thysanura 
and Psocoptera; pests belonging to the Class Arachnida and Phylum Platyheiminthes. 

25 Specifically, the compoimds are active against southern com rootworm (Diabrotica 
undecimpunctata howardi), aster leafhopper (Mascrosteles fascifrons), boll weevil 
(Anthonomus grandis), two-spotted spider mite (Tetranychus urticae), fall armyworm 
(Spodoptera frugip>erda), black bean aphid (Aphis fabae), green peach aphid (Myzus 
persica), cotton aphid (Aphis gossypii), Russian wheat aphid (Diuraphis noxia), English 

30 grain aphid (Sitobion avenae), tobacco budworm (Heliothis virescens), rice water 
weevil (Lissorhoptrus oiyzophilus), rice leaf beede (Oulema oryzae), whitebacked 
planthopper (Sogatella furcifera), green leafhopper (Nephotettix cincticeps), brown 
planthopper (Nilaparvata lugens), small brown planthopper (Laodelphax striatellus), 
rice stem borer (Chilo suppressalis), rice leafroUer (Cnaphalocrocis medinaiis), black 

35 rice stink bug (Scotinophara lurida), rice stink bug (Oebalus pugnax), rice bug 

(Leptocorisa chinensis), slender rice bug (Cletus puntiger), and southern green stink bug 
(Nezara viridula). The compounds are active on mites, demonstrating ovicidal, 
larvicidal and chemosterilant activity against such families as Tetranychidae including 

BNSDOCID: <WO 9S05e52A2_l_> 



wo 98/05652 




PCT/US97/12809 



94 

Tetranychus urticae, Tetranychus cinnabarinus, Tetranychus mcdanieli, Tetranychus 
pacificus, Tetranychus turkestani, Byrobia rubrioculus, Panonychus ulmi, Panonychus 
citri, Eotetranychus carpini borealis, Eotetranychus, hicoriae, Eotetranychus 
sexmaculatus, Eotetranychus yumensis, Eotetranychus banksi and Oiigonychus 
5 pratensis; Tenuipalpidae including Brevipalpus lewisi, Brevipaipus phoenicis, 
Brevipalpus califomicus and Brevipalpus obovatus; Eriophyidae including 
Phyllocoptnita oleivora, Eriophyes sheldoni, Aculus comutus, Epitrimerus pyri and 
Eriophyes mangiferae. See WO 90/10623 and WO 92/00673 for more detailed pest 
descriptions. 

10 Compounds of this invention can also be mixed with one or more other 

insecticides, fungicides, nematocides, bactericides, acaricides, growth regulators, 
chemosterilants, semiochemicals, repellents, attractants, pheromones, feeding stimulants 
or other biologically active compounds to form a multi-component pesticide giving an 
even broader spectrum of agricultural protection. Examples of such agricultural 

15 protectants with which compounds of this invention can be formulated are: insecticides 
such as abamectin, acephate, azinphos-methyl, bifenthrin, buprofezin, carbofuran, 
chlorpyrifos, chlorpyrifos-methyl, cyfluthrin, beta-cyfluthrin, cyhalothrin, 
lambda-cyhalothrin, deltamethrin, diafenthiuron, diazinon, diflubenzuron, dimethoate» 
esfenvalerate, fenoxycarb, fenpropathrin, fenvalerate, fipronil, flucythrinate, 

20 tau-fluvalinate, fonophos, imidacloprid, isofenphos, malathion, metaldehyde, 

methamidophos, methidathion, methomyl, methoprene, methoxychlor, methyl 7-chloro- 
2,5-dihydro-2-[[A^-(methoxycarbonyl)-Ar-[4- 

(trifluoromethoxy)phenyl]aminolcarbonyllindeno[ 1 ,2-e][ 1 ,3,4]oxadiazine-4a(3//)- 
carboxylate (DPX-JW062), monocrotophos, oxamyl, parathion, parathion-methyl, 

25 permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb, profenofos, 
rotenone, sulprofos, tcbufenozide, tefluthrin, terbufos, tetrachlorvinphos, thiodicarb, 
tralomethrin, trichlorfon and triflumuron; fungicides such as azoxystrobin (ICIA5504), 
benomyl, blasticidin-S, Bordeaux mixture (tribasic copper sulfate), bromuconazole, 
captafol, captan, carbendazim, chloroneb, chlorothalonil, copper oxychloride, 

30 copper salts, cymoxanil, cyproconazole, cyprodinil (CGA 219417), diclomezine, 
dicloran, difenoconazole, dimethomorph, diniconazole, diniconazole-M, dodine, 
edifenphos, epoxiconazole (BAS 480F), fenarimol, fenbuconazole, fenpiclonil, 
fenpropidin, fenpropimorph, fluazinam, fluquinconazole, flusilazole, flutolanil, 
flutriafol, folpet, fosetyl-aluminimi, furalaxyl, hexaconazole, ipconazole, iprobenfos, 

35 iprodione, isoprothiolane, kasugamycin, kresoxim-methyl (BAS 490F), mancozeb, 
numeb, mepronil, metaiaxyl, metconazole, 5-methyl 7-benzothiazolecarbothioate 
(CGA 245704), 5-methyl-5-(4-phenoxyphenyl)-3-phenylamino-2,4-oxazolidinedione 
(DPX-JE874), myclobutanil, neo-asozin (ferric methanearsonate), oxadixyl, 
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penconazoie, pencycuron, probenazole, prochloraz, propiconazole, pyrifenox, 
pyroquilon, sulfur, tebuconazole, tetraconazole, thiabendazole, thiophanate-methyl, 
thiram, triadimefon, triadimenoK tricyclazole, thticonazole, validamycin and 
vinciozoiin; nematocides such as aldoxycarb and fenamiphos; bactericides such as 
5 streptomycin; acaricides such as simitraz, chinomethionat, chlorobenziiate, cyhexatin, 
dicofoi, dienochlor, fenazaquin, fenbutatin oxide, fenpropathrin, fenpyroximate, 
hexythiazox, propargite, pyridaben and tebufenpyrad; and biological agents such as 
Bacillus thuringiensiSj Bacillus thuringiensis delta endotoxin, baculovirus, and 
entomopathogenic bacteria, virus and fungi. 

10 In certain instances, combinations with other fungicides or arthropodicides having 

a similar spectnmi of control but a different mode of action will be particularly 
advantageous for resistance management. 

Preferred for better control of plant diseases caused by fungal plant pathogens 
(e.g., lower use rate or broader spectrum of plant pathogens controlled) or resistance 

I S management are mixtures of a compound of this invention with a fungicide selected 
from the group cyproconazole, cyprodinil (CGA 219417), epoxiconazole (BAS 480F), 
fenpropidin, fenpropimorph, flusilazole and tebuconazole. Specifically preferred 
mixtures (compound numbers refer to compounds in Index Tables A-C) are selected 
from the group: compound 9 and cyproconazole; compound 9 and cyprodinil 

20 (CGA 219417); compound 9 and epoxiconazole (BAS 480F); compound 9 and 

fenpropidin; compound 9 and fenpropimorph; compound 9 and flusilazole; compoimd 9 
and tebuconazole; compound 1 2 and cyproconazole; compound 1 2 and cyprodinil 
(CGA 219417); compoimd 12 and epoxiconazole (BAS 480F); compound 12 and 
fenpropidin; compoimd 12 and fenpropimorph; compound 12 and flusilazole; 

25 compoimd 12 and tebuconazole; compound 39 and cyproconazole; compound 39 and 
cyprodinil (CGA 219417); compound 39 and epoxiconazole (BAS 480F); compound 39 
and fenpropidin; compound 39 and fenpropimorph; compound 39 and flusilazole; 
compound 39 and tebuconazole; compound 45 and cyproconazole; compoimd 45 and 
cyprodinil (CGA 219417); compound 45 and epoxiconazole (BAS 480F); compound 45 

30 and fenpropidin; compound 45 and fenpropimorph; compound 45 and flusilazole; 

compound 45 and tebuconazole; compound 53 and cyproconazole; compound 53 and 
cyprodinil (CGA 219417); compound 53 and epoxiconazole (BAS 480F); compound 53 
and fenpropidin; compound 53 and fenpropimorph; compound 53 and flusilazole; 
compound 53 and tebuconazole; compound 54 and cyproconazole; compound 54 and 

35 cyprodinil (CGA 21 941 7); compound 54 and epoxiconazole (BAS 480F); compound 54 
and fenpropidin; compound 54 and fenpropimorph; compound 54 and flusilazole; 
compound 54 and tebuconazole; compound 103 and cyproconazole; compound 103 and 
cyprodinil (CGA 219417); compound 103 and epoxiconazole (BAS 480F); 
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compound 103 and fenpropidin; compound 103 and fenpropimorph; compound 103 and 
flusilazole; and compound 103 and tebuconazoie. 

Plant disease control is ordinarily accomplished by applying an effective amount 
of a compound of this invention either pre- or post-infection, to the portion of the plant 
S to be protected such as the roots, stems, foliage, fruit, seeds, tubers or bulbs, or to the 
media (soil or sand) in which the plants to be protected are growing. The compounds 
can also be applied to the seed to protect the seed and seedling. 

For plant disease control, rates of application for these compounds can be 
influenced by many factors of the environment and should be determined imder actual 

10 use conditions. Foliage can normally be protected when treated at a rate of from less 
than 1 g/ha to 5,000 g/ha of active ingredient. Seed and seedlings can normally be 
protected when seed is treated at a rate of from 0. 1 to 10 g per kilogram of seed. 

Arthropod pests are controlled and protection of agronomic, horticultural and 
specialty crops, animal and human health is achieved by ^plying one or more of the 

1 5 compounds of this invention, in an effective amount, to the environment of the pests 
including the agronomic and/or nonagronomic locus of infestation, to the area to be 
protected, or directly on the pests to be controlled. Thus, the present invention ftuther 
comprises a method for the control of foliar and soil inhabiting arthropods and 
nematode pests and protection of agronomic and/or nonagronomic crops, comprising 

20 applying one or more of the compounds of the invention, or compositions containing at 
least one such compound, in an effective amount, to the environment of the pests 
including the agronomic and/or nonagronomic locus of infestation, to the area to be 
protected, or directly on the pests to be controlled. A preferred method of application is 
by spraying. Alternatively, granular formulations of these compounds can be applied to 

25 the plant foliage or the soil. Other methods of application include direct and residual 
sprays, aerial sprays, seed coats, microencapsulations, systemic uptake, baits, eartags, 
boluses, foggers, fumigants, aerosols, dusts and many others. The compounds can be 
incorporated into baits that are consumed by the arthropods or in devices such as traps 
and the like. 

30 For the control of arthropod pests, the compotmds of this invention can be applied 

in their pure state, but most often application will be of a formulation comprising one or 
more compounds with suitable carriers, diluents, and surfactants and possibly in 
combination with a food depending on the contemplated end use. A preferred method 
of application involves spraying a water dispersion or refmed oil solution of the 

35 compounds. Combinations with spray oils, spray oil concentrations, spreader stickers, 
adjuvants, other solvents, and synergists such as piperonyl butoxide often enhance 
compound efficacy. 
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The rate of application required for effective control will depend on such factors 
as the species of arthropod to be controlled, the pest's life cycle, life stage, its size, 
location, time of year, host crop or animal, feeding behavior, mating behavior, ambient 
moisture, temperature, and the like. Under normal circumstances, application rates of 
5 about 0.01 to 2 kg of active ingredient per hectare are sufficient to control pests in 

agronomic ecosystems, but as little as 0.001 kg/hectare may be sufficient or as much as 
8 kg hectare may be required. For nonagronomic applications, effective use rates will 
range from about 1 .0 to 50 mg/square meter but as little as 0. 1 mg/square meter may be 
sufficient or as much as 150 mg/square meter may be required. 

1 0 The following TESTS demonstrate the control efficacy of compounds of this 

invention on specific pathogens and arthropod pests. For the tests on arthropod pests, 
""control efficacy" represents inhibition of arthropod development (including mortality) 
that causes significantly reduced feeding. The pathogen and arthropod pest control 
protection afforded by the compounds is not limited, however, to these species. See 

1 5 Index Tables A-C for compound descriptions. The following abbreviations are used in 
the Index Tables which follow: / = tertiary, c = cyclo. Me = methyl, Et = ethyl, 
Bu = butyl, Ph = phenyl, MeO and OMe = methoxy, EtO = ethoxy, PhO == phenoxy, 
PhS = phenylthio, CN = cyano, NO2 = nitro, Me3Si = trimethylsilyl, and 
CHO = formyl. The abbreviation ""dec"' indicates that the compound appeared to 

20 decompose on melting. The abbreviation "Ex." stands for "Example" and is followed 
by a number indicating in which example the compound is prepared. 

INDEX TABLE A 




O— N 
\ 

CH3 



Cmod No. Y g m.p. 

1 Ex.18 CH20N=C(Me) 4-HO-Ph oil* 

♦See Index Table C for »H NMR data. 
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INDEX TABLE B 




N — N 



\ 



wherein R^^ is H or 



CH3 



Cmod No. 


X 


R3a 


Y 


Z 


m.D. r*'C^ 


2 


MeO 


H 


CH2S 


3<MeOC(=NH))-6-(MeC(=0))-2- 


190 (dec) 










pyridinyl 




3 


MeO 


H 


CH2S 


3-CN-6-(MeC(=0))-2-pyridinyi 


105-110 


4 


McO 


H 


CH2S 


3-CN-6-{MeC(OMe)2)-2-pyridinyl 


190 (dec) 


5 


CI 


H 


CH2S 


3-CN-6-(MeC(=0))-2-pyridmyl 


143*148 


6 


CI 


H 


CH2S 


3-CN-6-(CH3C(OMe)2>2-pyridinyl 


117-123 


7 Ex. 1 1 


CI 


H 


0 


3-HO-Ph 


135-138 


8 Ex. 12 


MeO 


H 


0 


3-HO-Ph 


153-155 


9 Ex, 3 


MeO 


H 


0 


3-( 1 ,3-bcn2odioxol-5-y I)- 1 ,2,4- 


168-169 










thiadiazol-5-yl 




10 


MeO 


H 


0 


2-NH20-(2-Me-PhO>Ph 


72-75 


11 Ex.4 


MeO 


H 


0 


5-( 1 -adamantyl)- 1 ,3,4-oxadiazol-2-yi 




12 Ex.21 


MeO 


H 


CH20N-C(Mc) 


3-(CF3CH2CH2SiMe2VPh 


oil* 


13 


MeO 


H 


CH20N=C(Me) 


3-(4-Me3Si-PhCH20>Ph 


oil' 


14 


CI 


H 


CH2 


3 ,5-diMc-4-(2-pyriiiiidiny 1-S)- 1 //- 


154-156 










pyrazol-l-yl 




15 


CI 


H 


CH20N=C(Mc) 


3-(4-Me3 Si-PhCH20)-Ph 


oil* 


16 


MeO 


H 


0 


3-(PhCH20)-Ph 


98-100 


17 


MeO 


H 


0 


3.(c-hexyl-0)-Ph 


oil* 


18 


MeO 


H 


CH20NK:(Mc) 


4^PhCH20C(=0)).2.pyridinyl 


130-132 


19 


MeO 


H 


0 


3-NH2-6-CU2.pyridinyl 


163-166 


20 


MeO 


H 


0 


3-PhS-Ph 


oil* 


21 


MeO 


H 


0 


3-(4.Cl-PhCH20).Ph 


oil* 


22 


MeO 


H 


0 


3-(2,4.diCl-PhCH20)-Ph 


oil* 


23 


MeO 


H 


0 


3K2-CF3-PhCH20).Ph 


oil* 


24 


MeO 


H 


0 


3-(4-CF3-PhCH20>Ph 


oil* 


25 


McO 


H 


0 


3-(2.5-diMe.PhCH20).Ph 


oil* 
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CmDd No. 


X 


p3a 




Y 


7 


m D C^C^ 




IVICIJ 


If 

M 


O 






oil* 


27 




H 


O 




-5*^ J*ivic\-/*riiwn2^ ^•ri 1 


128-131 


28 


MeU 


M 


O 




-1 /4_p_PhPW**0"UPh 


oil* 


29 




H 


CH20N-C(Mc) 




oil* 


30 


MeQ 




o 




j-^x-ivie-rnv-.ri2^/^* " 




31 


MeU 


TJ 

H 






J -^^•ivie-rn wrx2 vy/^rn 


nil* 


32 




TJ 

rl 


o 




^-\*»"ivic*rn\*'n2^A^* *• 


oil* 


33 


MCU 


M 


o 




l-rf"5-PK.PhPH^O\-Ph 


Q7.9S 


34 


MeU 


TJ 


o 




-i./^.Kjrv^ Phr'M^^O'i-Ph 
j*^^x*iNv/2 * '•^"2 ' 




33 


MCU 


rl 






l-/"! <.HiP.PIiPT4^0V.Ph 
J, j^uir •riiwrx2^A * »■ 


oil* 


3o 


MeU 


TJ 

H 


o 




1 /9-P-.PhPH*%rfc"l_Ph 

J -^^^^r •i^n w n2 v/~rn 


oil* 


37 


MeU 


IT 

H 


r\ 
\J 






oil* 


3o 


kit a/^ 

Meu 


ti 


O 






oil* 


39 Ex. 13 


McO 


H 


o 




3-(2.Cl-PhCH20)-Ph 


112-114 


40 


MeO 


H 


o 




J -(3-Ul-rnwri2U}-rn 


oil* 
Oil 


41 


McO 


H 


o 




3-(3,5-diCl-PhCH20>Ph 


oil* 


42 


McO 


H 


r% 




3 -{2-pynainy l-Cri2U)-rD 


on 


43 


MeO 


H 


r\ 

KJ 




3-(4-pyridinyl-CH20)-Ph 


oil* 


44 


MeO 


TT 

H 


r\ 

KJ 




j-(^3,3-air-^-ivicu- 1 -cyciODuieu- 1 -yi/* 
1 ^,4-iniaaiazoi-^*y J 


nil* 
Oil 


45 Ex.2 


MeO 


H 


o 




3.[ 1 -(4-Cl.Ph>cyclopropyl]-l ,2,4- 
uiiaaiazoio-yi 


123-124 


46 


MeO 


H 


o 




3-( 1 -Pn-cyciopropy 1)- 1 »2,4-tniaaiazoi- 
5-yI 


solid 


47 tX. 10 


MeU 


u 
H 


o 




j'{xc,i\j)2^" j" I ,^,4-iniaaiaZoi- j^yi 




48 


MeO 


H 


o 




3-( 1 ,2,3,4-tetrahydro- 
1 onapninaieny i<-v.i^r^n 


oil* 




MCU 




o 






00.101 


50 


MeO 


6-Me 


o 




3-(2-F-PhS)-Ph 


oil* 


51 


MeO 


T T 

H 


o 




3-(4-r -rn-CsC}* 1 ,2,4-iniaaiazoio-y I 




52 Ex. 1 


MeO 


H 


o 




3-(2-pyridinyl-CoC)- 1 ,2,4-thiadiazol- 
5.yl 




53 Ex.20 


MeO 


H 


CH20N«C(Me) 


3-((CF3)3Ge)-Ph 


oil* 


54 Ex. 14 


MeO 


6-Me 


O 




3.[ 1 -(4.Cl-Ph)-cyclopropyl]- 1 ,2,4- 
thiadiazol-5*yl 


119-121 


55 


MeO 


4.MeO 


O 




3-[ 1 -(4.CI-Ph)-cyclopropylJ- 1 ,2,4- 


150-151 



thiadiazol-5-yl 
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X 


Elf 


Y 


56 


MeO 


6-Me 


O 


57 


MeO 


4*MeO 


O 


58 


MeO 


H 


O 


59 


MeO 


H 


0 


60 


MeO 


H 


O 


61 


MeO 


H 


O 


62 


MeO 


H 


O 


63 


MeO 


H 


O 


64 


MeO 


H 


O 


65 


MeO 


H 


O 


66 Ex. 5 


MeO 


H 


O 


67 Ex. 19 


MeO 


H 


O 


68 


MeO 


H 


CH20N=C(Me) 


69 


MeO 


H 


O 


70 


MeO 


H 


ch20nk:(Mc) 


71 Ex. 17 


MeO 


H 


ch20Nk:(Mc) 


72 


MeO 


H 


o 


73 


MeO 


H 


CH20N=<:(Me) 


74 


MeO 


H 


o 


75 


MeO 


H 


o 


76 


MeO 


H 


o 


77 


MeO 


H 


o 


78 Ex. 9 


MeO 


H 


o 


79 


MeO 


H 


0 


80 


MeO 


H 


o 


81 


MeO 


H 


o 


82 


MeO 


H 


o 
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Z m.D. ('^O 

3-( t-Ph-cyclopropyl>l ,2,4-thiadiazol- 1 38-14 1 
5-yI 

3-(l-Ph-cyciopropyl)-U2,4-thiadia2ol- oil* 
5-yl 

3.(2-CI-4-F-PhCH20)-Ph oil* 

3-(2,5-diF-PhCH20)-Ph 83-86 

3-(2,3-diF-PhCH20)-Ph oil* 

3. (3,5-diCl-PhOCH2)-Ph oil* 
3-(4-thioinorpholinyl-CH2)-Ph oil* 
3-(2-naphthalenyl-CH2)- 1,2,4« • 
thiadiazol-5*yl 

4<:i-5-C(0)NH2-2.thia2DlyI solid* 

3-(/.BuC(=0)0)- 1 ,2,4.thiadiazol-5-yl 137-138 

3-(2-Cl-PhCH20)-U,4-thiadia2oi.5-yl 107-108 

3-(CF3S(0)20)-Ph oil* 

3-(PhCH20>Ph oil* 

4. (3-CF3-Ph)-5-C02H-2-thiazolyl 204-205 

(dec) 

3-(HCeCCH20)-Ph oil* 

3-(r-Bu0C(K))CH20).Ph oil* 

3.[3,5-(CF3S(0)20)2-Ph].lA4- 
thiadiazol-5-yl 

3-(Me0C(«0)CH20>Ph oil* 

3. ((EtO)2CHCsC)-Ph oil* 

4. (3,5-diCF3-Ph).5-CHO-2.thia2olyl solid* 
3.((Et0)2CHCsC)- 1 ,2,4-thiadiazol-5. 55-58 

yi 

3-((/-BuO)2CHCsC)-U2,4-thiadiazol- 115-116 



5-yi 

3-(CF3S(O)20)- 1 ,2,4-thiadiazol-5-y I * 
3-(2,5-diCl-PhS(0)20)- 1 ,2,4- 
thtadiazol-5-yl 

3-(4.Br-PhS(0)20> 1 ,2.4-thiadiazol-5- * 

yi 

3-{Mc2C(OH)C=C>-Ph 1 65-1 67 

3-((/-BuO)2CHOC)-Ph oil* 
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Cmod No. 


X 




Y 


83 


MeO 


H 


O 


84 


MeO 


H 


O 


85 


MeO 


H 


O 


86 


MeO 


H 


O 


87 


MeO 


H 


o 


88 


MeO 


H 


o 


89 


MeO 


H 


o 


90 


MeO 


H 


o 


91 Ex.6 


MeO 


H 


o 


92 


MeO 


H 


o 


93 


MeO 


H 


o 


94 


MeO 


H 


o 


95 


MeO 


6-Me 


o 


96 Ex.7 


MeO 


H 


o 


97 Ex. 8 


MeO 


H 


o 


98 Ex. 15 


CI 


H 


CH20N==C{Me) 


99 Ex. 16 


MeO 


H 


CH20N=C(Me) 


100 


MeO 


H 


O 


101 


MeO 


6-Me 


o 


102 


MeO 


H 


o 


103 


MeO 


H 


o 


104 


MeO 


H 


o 


105 


MeO 


6-Me 


o 


106 


MeO 


6-Me 


o 


107 


MeO 


6-Me 


o 


108 


MeO 


H 


o 




PCT/US97/12809 



101 

3-(Me2C(OH)C=C)- 1 .2,4-thiadia2ol-5- oil* 

yi 

3.(bicyclo[4.2.0]octa- 1 ,3,5-trien-7-yI)- 1 39- 140 
1 ^,4-thiadiazol-5-y 1 

3-(Ph2C(Me)}- 1 ,2,4-thiadiazol-5-yi solid* 

3-(4-Br-Ph-C(Me)2)- 1 ,2,4-thiadiazol- solid* 
5.yl 

3-(2-iiaphChaIeny l-C(Me)2)- 1 ,2,4- solid* 
thiadiazol-5-yi 

3-(3,5-diF-Ph-C(Me)2)- 1,2,4- * 
thiadiazol-5-yl 

3-(3,5.diCF3-Ph-C(Me)2)- 1 .2,4- * 
thiadiazol-5>yl 

3.(3-CF3-Ph-C(Me)2>l,2,4. oil* 
thiadiazol-5-yl 

3-(Me2C(CN))- 1 ^,4-thiadiazol-5-yl solid* 

3-(3-CI-Ph-C(Me)2)- 1 ^.4-thiadiazol- ♦ 

5. yl 

3-(3.MeO-Ph.C(Me)2>- 1 ,2,4- oil* 
thiadiazol-5-yl 

3-(4.CI-Ph-C(Me)2)- 1 ,2.4-thiadiazol- oil* 

5- yl 

6- ( I //-indazol- 1 -y l)-4-pyrimidiny I 1 75- 1 79 
3-(PhCH20)- 1 ,2,4-diiadiazol-5-yl ♦ 
3-HO-l ,2,4-thiadia2ol-5-yl oil* 
3-HO-Ph oil* 
3-HO-Ph oil* 
3^4.Cl-PhOC(Me)2)- 1 ,2,4.thiadiazo|. * 

5- yl 

3-(Me3SiC«C). 1 ,2,4.thiadia2ol.5-y 1 * 

3-(Me3SiO=C)- 1 ^.4-thiadiazol-5-yl * 

3.(Me3SiCssC)-Ph ♦ 

6. (2.CI-PhCH20).4-pyriniidinyl 133-135 

6- (2-Cl-PhCH20>4-pyrimidinyl 135- 1 37 
6.(3,5-diF-PhCH20)-4-pyrimidinyl oil* 
6-(23-diF.PhCH20)-4-pyriniidinyl oil* 
6-(2,4-diF-PhCH20)-4-pyrimidinyl oil* 
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♦See Index Table C for »H NMR data. 
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Z m.D. (^O 

6-(2.3-diF-PhCH20)-4-pyriniidinyl oil* 

6-(2-CI-PhCH2CH20)-4-pyrimidinyl oil* 

6-(2-Cl-PhCH2CH20)-4-pyrimidinyl oil* 

6-(4-Me-PhCH20)-4-pynmidinyl oil* 

6-(4-Me-PhCH20)-4-pyrimidinyl oil* 

6-(2.4-diCl.PhOCH2CH20)-4- oil* 
pyrimidinyl 

6-(2,4.diCI-PhOCH2CH20)-4- oil* 
pyrimidinyl 

6-(3,5-diCF3.PhCH20)-4-pyriinidinyl oil* 

6.(3,5-diCF3.PhCH20)-4-pyrimidinyl 141-143 

6.(3-CF3-PhCH2CH20H-pynmidinyl oil* 

6-(3-CF3-PhCH2CH20).4-pyrimidinyl oil* 

6.( I -naphthaleny 1-CH2CH20>4- oil* 
pyrimidinyl 

6-( 1 -naphthaleny l-CH2CH20)-4- oil* 
pyrimidinyl 

6-(4-pyridinylCH20)-4-pyrimidinyl oil* 

6-(4-pyridinylCH20)-4-pyrimidinyl oil* 

6-(Mc0CH2CH20)-4-pyrimidinyl oil* 

6-(Mc0CH2CH20)-4-pyrimidinyl oil* 

6K2-Me-PhCH20)-4.pyrimidinyl oil* 

6-(3-Cl-PhCH2S)-4-pyrimidinyl oil* 



INDEX TABLE C 

Cmpd No, NMR Data (CDCl^ solution unless indicated otherwise)^ 

I 6 7.52 (d.lH), 7.42 (m,2H), 7.32 (m,2H), 6.72 (m,3H), 5.24 (AB q,2H), 
3.94 (d,3H), 3.44 (d,3H), 2.16 (d,3H). 

II 6 7.8 (d,lH), 7.5 {t,lFO, 7.42 (m^H), 3.86 (s,3H), 3.44 (s,3H), 2.1 
(br s,3H), 2.04 (br m,6H), 1.79 (br m,6H). 

12 5 7.7 (s,lH), 7.6 {m,2H), 7.4-7.5 (m,3H), 7.4 (t,lH), 7.2 (d,2H), 5.2-5.3 
(q^H), 3.882 (s,3H), 3.401 (s,3H), 2.201 (s,3H), 2.0 (m^JFO, 1.0 (m^H), 
0.32 (s.5,5H). 

13 6 7.6 (m,3H), 7.4 (m,4H), 7.2 (d. IH), 6.9 (d,lH), 5.2 (q^H), 5.061 (s,2H), 
3.868 (s,3H), 3.405 (s,3H), 2.174 (s,3H), 0.271 (s,7H). 



BNSDOCID: <WO 9805652A2_L> 



wo 98/05652 

15 
17 

20 
21 
22 
23 
24 

25 

26 
28 
29 
31 
32 
33 
35 

* 

36 
37 

BNSDOCJD: <WO 9805652A2_L> 




PCT/OS97/12809 



103 



6 7.5-7.6 (m,5H). 7.4 (OH), 7.226 {s,2H), 7.15 (d,lH), 6.9 (d,lH), 5.1-5J 
(q^H), 5.058 (s,2HX 3.463 (s.3H), 2.156 (s,3H), 0.271 (s,9H). 
6 1.2-1.4 (m,3H), 1 .4- 1 .6 (m,2H), 1.7-1.8 (m,3H), 1.9-2.0 (m,2H), 3.39 
(s,3H), 3.86 (s,3H), 4.2 (m,lH), 6.5-6.6 (m,2H), 6.65 (m,lH), 7.0 (m,iH). 
7.2 (m,2H), 7.3-7,4 (m,2H). 

6 3.38 (s,3H), 3.80 (s,3H), 6.8-6.9 (m,IH), 6.9-7.1 (m^H), 7.2-7.4 
(in,10H). 

8 3.38 (s,3H), 3.85 (s,3H), 4.99 (s.2H), 6.6 (m^H), 6.7 (m,lH), 7.0 
(mJH). 7.2 (m,2H), 7.3-7.4 (m,6H). 

6 3,38 (S.3H), 3.85 (s,3H), 5.08 (s,2H), 6.65 (ni,2H). 6.75 (m,lH), 7.0 
(in,lH), 7.2-7.3 (m,3H), 7.3-7.4 (m,3H), 7.50 (mJH). 
5 3.38 (s,3H), 3.84 (s,3H), 5.23 (s,2H), 6.6-6.75 (m,3H). 7.0 (m,lH). 7.2 
(m^H), 7.3-7.5 {m,3H), 7.6 (m,lH), 7.7 (m^H). 

5 3.37 (s,3H), 3.85 (s,3H), 5.08 (s,2H[), 6.6-6.7 (m^H). 6.7 (m,lH), 7.0 
(m.lH), 7.2-7.3 (m,2H). 7.3-7.4 (m,2H), 7.52 (d,J=8.1 Hz,2H), 7.62 
(iJ=8.2 H2,2H). 

6 2.31 (S.3H), 2.32 (s,3H), 3.39 (s,3H), 3.85 (s,3H), 5.30 (s,2H), 6.6 
(m^H). 6.68 (m,lH), 6.75 (in,lH). 7.0-7.1 (m,3H), 7.2 {m,3H), 7.35-7.40 
(in,2H). 

5 3.38 (s,3H). 3.84 (s,3H). 5.07 {&,2H). 6.6-6.7 {m,2H). 6.75 (in,lH). 6.9 
(in,2H), 7.05 (mJH). 7.2-7.3 (m,2H), 7.3-7.4 (m,3H). 

6 3.38 (s,3H), 3.85 (s,3H), 4.97 (s,2H), 6.6-6.7 (m^H). 6.75 (m,lH), 
7.0-7.1 (m,3H), 7.2-7.3 (m,2H), 7.3-7.4 (in,4H). 

5 8.50 (d,lH), 7.80 (s,IH), 7.60 (d,lH). 7.50-7.40 (m,2H), 7.28-7.24 

(ni,2H), 5.3 (dd^H), 3.90 (s,3H), 3.43 (s,3H), 2.27 (s,3H), 0.27 (s,9H). 

8 2.36 (s,3H). 3.38 {s,3H), 3.84 (s,3H), 4.97 (s^ZH), 6.6-6.7 (m^H). 6.75 

(m,IH), 7.0 (m.lH), 7.1-7.3 (m;6H), 7.3-7.4 (in.2H). 

8 2.35 (s,3H), 3.38 (s3H), 3^84 (s,3H), 4.97 (s.2H), 6.6-6.7 (m,2H). 6.75 

(in,lH). 7.0 (in,lH), 7.2-7.25 (m.4HX 7.3-7.4 (m,4H). 

8 3.38 (s,3H), 3.86 (s,3H), 5.21 (s,2H), 6.6-6.7 (m,2H). 6.7 (ni,lH), 6.75 

(m.lH). 7.0-7.1 (m,lH), 7.2-7.3 (m^H), 7.35-7.50 (m,3H) 7.6-7.8 (m,2H). 

S 3.37 (s,3H), 3,86 (s,3H), 5.00 (s,2H), 6.6-6.8 (m,4H), 6.9-7,0 (m,3H), 

7,2-7.3 (m,2H), 7.3-7.4 (m^H). 

8 3.38 (s,3H), 3.84 (s,3H), 5.08 (s^H), 6.6-6.7 (m^H), 6.75 (m^lH), 
7.0-7.25 (m.5H). 7.3-7.4 (m,3H), 7.48 (m,lH). 

8 3.38 (s,3H), 3.85 (s,3H). 5.01 (s,2HX 6.6-6.7 (m.2H). 6.75 (m,lH). .7.0 
(m,2H), 7.1-7.3 (in,4H), 7.3-7.4 (m,3H). 



wo 98/05652 




PCT/US97/12809 



104 



38 6 3.38 (s,3H), 3.85 (s,3H), 5.06 (s»2H), 6.6-6.7 (m,2HX 6.75 {m,lH). 7.0 

(m,lHX 7.2-7.3 (m,2H), 7.3-7.4 (m,2H), 7.5 (m,lH), 7.6 (m,2H), 7.67 
(in,lH). 

40 8 3.38 (S.3H), 3.85 (s,3H), 4,99 (s^H), 6.6 (m,2H), 6.7 (m,lH), 7.0 

(ni.lHX 7.2-7.4 (m,8H). 

41 5 3.38 (s,3H), 3.86 (s,3HX 4.96 (s^H), 6.6-6.7 (m,3H), 7.0 (m,lH), 

7.2-7.3 (in,5H), 7.3-7.4 (m,3H). 

42 6 3.38 (s,3HX 3.84 (s,3H), 5.16 (s^H). 6.6 (m,lH), 6.7 (s,lH), 6.75 

(in,lH), 7.0 (m,lHX 7.2-7.3 (m,3H), 7.35 (m^H), 7.5 (m,lH), 7,70 
(m,lH). 8.6 (m,lH). 

43 5 3.37 (s3H), 3.86 (s,3HX 5.04 (s^H), 6.6-6.65 (m^H), 6.70 (m,lH), 7.0 
(m,lH), 7.2-7.3 (m^H), 7.3-7.4 (in,4H), 8.6 (dd.J«l.5,4.5 Hz^H). 

44 6 7.54 (m^H), 7.46 (m^H), 4.06 (s,3H), 3.83 (s,3H), 3.39 (s,3H), 3.02 
(m^H). 

46 5 7.53 (m»2H), 7.45 (m.4H), 7.36 (m,3H), 3.81 (s,3H), 3.41 (s,3H), 1.65 
(m,2H), 1.35(in,2H). 

47 5 7.6-7.4 (m,4HX 5.53 (s,lH), 3.81 {s,3H), 3.8-3.65 (ni,4H). 3.40 (s,3H). 

1.23 (t,6H). 

48 5 1.8 (m,lH), 2.0 (in,2H), 2.1 (m,lH), 2.7-2.9 (m^H), 3.38 (s,3H), 3.85 
(s,3H), 5.35 (S.IHX 6.6 {m,lH), 6.7 (mJH), 6.8 (m,IH). 7.0 (m,lH), 
7.15-7.3 (m,5H), 7.3-7.4 (m.3H). 

50 8 2.26 (s,3H), 3.39 (s,3H), 3.81 (s,3H), 6.8 (m,2H), 6.93 (t,J=1.8 Hz,lH), 
6.98 {d.J=7.7 HaIH), 7.05-7.1 1 (m,3H), 7.2-7.4 (m.4H), 

5 1 8 7.6-7.55 (in,4H). 7.5 (nUH), 7. 1 (UH), 3.84 (s,3H), 3.40 (s,3H). 

52 6 8.65 (d,lH), 7.7 (m,lH). 7.65-7.5 (in,3H), 7.5-7.4 (m,2H), 7.3 (m.lH). 
3.84 (s,3H), 3.40 (s,3H). 

53 6 7.941 (s,lH), 7.7 (d,lH), 7.55 (m^H), 7.4-7.5 (nUH), 7.4-7.5 (m^H), 
7.1 (t,2H), 5.2-5.4 (q,2H), 3.889 (s,3HX 3.413 (s,3H), 2.152 (s,3H). 

57 8 7.44 (m^H). 7.32 (m,4HX 7.09 (d,J=2.6 Hz, 1 H), 6.9 1 
(dd,J»8.8;2.6 H2.1H), 3.81 (s,6HX 3.40 (s.3H), 1.65 (m^H), 1.35 (m^H). 

58 6 3.38 {s,3H), 3.85 (s,3H), 5.09 (s,2H). 6.6-6.7 (m^H), 6.7-6.8 (m,lH), 
6.9-7. 1 (in,2H), 7.2-7.3 (m,2H), 7.3-7.4 (m,4H). 

59 8 3.38 (s,3H), 3.85 (s,3H), 5.06 (s.2H), 6.6-6,8 (m,3H). 6.95-7.05 (m,4HX 
7.2-7.3 (m^H), 7.3-7.4 (m^H). 

60 8 3.38 (s,3H), 3.85 (s^H), 5.09 (s;2H), 6,6-6.8 (m^H), 7.0 (m,lH), 7.1 
(m.2H), 7.2-7.3 (m,3H), 7.3-7.4 (m^H). 

61 8 3.37 (s,3H), 3.85 (s,3H), 4,99 (s^H), 6.81 (m,2H), 7.0 (m,3H), 7.05 
(m^lH), 7.1-7.2 (m;2H), 73-7.4 (mJH). 

BNSDOCID: <WO 98056S2A2J_> 



wo 98/05652 




PCTAJS97/12809 



105 



62 6 2.60-2.75 (m.8H), 3.38 (s,3HX 3.48 (s,2H), 3.88 (s,3H), 6.85-7.00 
(in,3H), 7.07 (d,J-7.7 H2,1H), 7.15-7.30 (m.2H), 7.36 

(dd,J=l.6,7.7H2,2H). 

63 6 7.79 (m,4H). 7.55-7.4 (mJH), 4.28 (s,2H), 3.68 (s»3H), 3.37 (s,3H). 

64 6 7.55 (in,2H), 7.45 (m,2H). 3.87 (s.3H), 3,40 (s,3H). 

67 5 7.42 (m3H), 7.3 (m, I H), 7.04 (m,3H), 6.96 (t, 1 H), 3.83 (s,3H), 3.38 
(m.3H). 

68 5 7.6 (m, 1 H). 7.4 (mJH), 7.24 (m,4H), 6.86 (d, 1 H), 5.23 (s^H), 5.08 
(q,2H), 3.89 (s.3H), 3.37 (s,3H), 2.23 (s,3H). 

70 6 7.6 (m, 1 H), 7.46 (m^H), 7.24 (m,4H), 6.88 (m, I H). 5.08 (q^H), 4.785 
(q,2H), 3.92 (s,3H), 3.39 (s,3H), 2.48 (t,lH), 2.23 (s,3H). 

71 6 7.6 (m, IH), 7.45 (m,2H), 7.23 (m,4H), 6.87 (in,lH), 5.09 (AB q,2H), 
4.63 (s^H), 3.91 (s,3H),3.39 (s,3H), 2.28 (s,3H), 1.48 (s,9H). 

72 S 8.16 (s;ZH), 7.60 (m^H), 7.51 (m^H), 7.31 (m.lH), 3.84 (s.3H), 3.38 
(s,3H). 

73 6 7.61 (m,lH), 7.45 (m,2H). 7.23 (m,4H), 6.88 {m,lH), 5.075 (m,2H), 
4.745 {S.2H), 3.915 (s,3H), 3.77 (s,3H), 3.39 (s,3H), 2.28 (s,3H). 

74 6 7.37 (in,2H). 7.25 (m,3HX 7.1 1 (sJH), 6.99 (m,2H), 5.46 (s,lH), 3.83 
(S.3H), 3.79 (m,2H), 3.64 (m,2H), 3.38 (s,3H), 1.26 (UH). 

75 S 9.9 (s,lH), 8.15 (s^H), 8.0 (s,lH). 7.6 (m,2H), 7.5 (m^H), 3.9 (s,3H), 
3.4 (s,3H). 

78 6 7.6-7.4 (m.4H), 3.84 (s.3H), 3.4 1 (s,3H). 

79 6 8.06 (s,lHX 7.6-7.4 (m,6H). 3.82 (s,3H), 3.40 (s,3H). 

80 6 7.88 (d,2H), 7.7-7.3 (m,6H), 3.8 1 (s,3H), 3.40 (s.3H). 

82 5 7.36 (d,2H), 7.21 (ni,3H), 7.08 (s,lH), 6.97 (d^H), 5.61 (s,lH), 3.84 
(s,3H), 3.38 (s,3H). 1.35 (s,18H). 

83 5 7.55 (m,2H), 7.46 (m^H)» 3.84 (s,3H), 3.40 (s,3H), 2.18 (s,lH), 1.60 
(s,6H). 

85 6 7.55-7.40 (m,4H), 7.29 (m^H), 7.25-7.20 (m,7H), 3.62 (s,3H), 3.39 
{s,3H),2.18(s,3H). 

86 5 7.52 (m^H), 7.42 (m,4H), 7.22 (d;2H), 3.69 (s,3H), 3.38 (s,3H), 1 .75 
(s,6H). 

87 5 7.79 (m,4H), 7.50-7.40 (m,7H), 3.62 (s.3H). 3.35 (s,3H). 1 .88 (s,6H). 

88 6 7.53 (m^H), 7.46 (m,2H). 6.85 (m,2H), 6.65 (m,lH). 3.72 (s,3HX 3.38 
(s3H), 1.75 (s,6H). 

89 6 7.80 (s,2H), 7.74 (s.lH), 7.50 (m,2H), 7.45 (m,2H), 3.71 (s,3H), 3.38 
(s,3H), 1.83 (s,6H). 

90 5 7.60 (s,lH). 7.51-7.41 (mJH), 3.66 (s,3H), 3.38 (s,3H), 1.80 (s,6H). 
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6 7.57 {in,2H), 7.48 (m,2H), 3.83 (s,3H), 3.40 (s,3H), 1.77 (s,6H). 
6 7.50-7,40 (m,4H). 7.30-7.20 (iii,4H), 3.67 (s,3H), 3.38 (s,3H). 1.76 
(s,6H). 

6 7.53 (m^H), 7.45 (m^H), 7.21 (m,lH), 6.89 (m,2HX 6.75 (d,lH), 3.77 
(S.3H). 2,64 (S.3H), 3.38 (s.3H), 1.77 (s,6H). 

6 7.51 (m,2H), 7.45 (m»3H), 7. 26 (m,3H), 3.68 {s,3H), 3.38 (s,3H), 1.76 
(s,6H). 

8 7.6-7.3 (m,9H), 5.37 (s^H), 3.79 (s,3H), 3.40 (s,3H). 
5 7.3-7.1 (m.4H). 3.98 (s,lHX 3.89 (s,3H), 3.41 (s,3H). 

5 8.09 (br s,lH), 7.62 (d,lH), 7.51 (m,2H). 7.22 (in,4H), 6.9 (d,lH), 5.08 
(q,2H), 3.44 (s,3H), 225 (m,4H). 

6 7,6 (dd,lH), 7.45 (m,2H). 7.25 {m,3H), 7.19 (m^H), 6.85 (dd,lH), 5.08 
(AB q,2HX 3.92 (s,2H), 3.39 (s»3H), 2.24 (s,3H). 

5 7.49 (m^H), 7.45 (m^H). 7.15 (d,lH), 6.68 (d,lH). 3.80 (s,3H), 3.37 
(s,3H), 1.75 (S.6H). 

6 7.42 (m,lH), 7.30 (m^H), 3.82 (s.3H). 3.40 (s,3H), 2.29 (s,3H), 0.25 
(S.9H). 

6 7.54 (m^H). 7.46 (in;iH), 3.83 (s,3H). 3.39 (s,3H), 0.25 (s,9H). 

6 7.36 (m,2H), 7.22 (naH), 7.09 (s,lH), 6.98 (d,2H), 3.84 (s,3H), 3.39 

(s,3H), 0.25 (s,9H). 

5 8.44 (s,lH), 7.43 (m, 2HX 7.22 (m,lH), 7. 11 (m,lH), 6.86 (m,2H), 6.22 
(d. IH), 5.43 (s,2H), 3.78 (s,3H), 3.33 (s,3H), 2.27 (s,3H). 

6 8.44 (s,lH), 7.39 (m, IH), 7.16 (m,5H), 6.24 (s, IH), 5.5 {s,2H), 3.78 
(s3H), 3.33 (s,3H), 2.27 {s,3H). 

6 8.45 (m,lH), 7.39 (m, 5H), 6.86 {m,2H), 6.26 (m, IH), 5.44 (s,2H), 3.77 
(s,3H). 3.33 (s,3H). 

6 8.44 (S,1H), 7.32 (m, 7HX 6.27 (m, IH), 5.5 1 (s,2H), 3.77 {s,3H), 3.33 
(s,3H). 

6 8,4 (d,lH), 7.35 (m, 8H), 6.2 (d, IH), 4.58 {t,2H), 3.77 (s,3H), 3.33 
(s,3H),3.2(aH). 

& 8.4 (d,lH), 7.25 (m, 7H), 6.17 (d, IH), 4.57 (t,2H), 3.78 (s,3H), 3.34 
(s,3H), 3.21 (t,2H), 2.27 (s,3H). 

6 8.43 (d,lH), 7.41 (m, 6H). 7.19 (d^H), 6.24 (m, IH), 5.38 (s^H), 3.76 
(s,3H), 3.33 (s,3H), 2.36 (s,3H). 

5 8.43 (d,lH), 7.35 (m, 3H), 7.2 (m,3H), 7.09 (m,IH), 6.21 (d,lH), 5,37 
(AB q,2H), 3.76 (s,3H), 3.33 (s.3H), 2.35 (s,3H), 2.27 (s.3H). 
5 8.42 (s,lH), 7.4 (m, 5H), 7.19 (in,lH), 6.89 (d,lH), 6.27 (s. IH), 4.76 
(UH), 4.34 (t,2H), 3.79 (s,3H), 3.34 (s^H). 
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115 5 8.42 (d, IH), 7.38 (m, 4H), 7.17 (m, IHX 6.89 (d,lHX 6.24 (s, IH), 4.75 
(t,2H), 4.33 (t.2H), 3.79 (s,3H), 3.34 (s,3H), 2.27 (s,3H). 

1 16 6 8.43 (s.lH), 7.87 (m,3H), 7.41 (m, 4HX 6,34 (AB q,2H), 3,78 (s,3H), 
3.33 (s,3H). 

118 5 8-41 (sJH), 7.4 (m, 8H), 6.19 (s, IH), 4.58 (t,2H), 3.77 {s,3H), 3.33 
(s,3H),3.13 (t,2H). 

1 19 6 8,4 (S.1H), 7.44 (m, 5H), 7.2 (d,lH), 7.09 (d,lH), 6.17 (s, IH), 4.57 
(t,2H), 3.77 (S.3H), 3.33 (s,3H). 3.13 (t,2H), 2.27 S,3H). 

120 6 8.42 (d,lH), 8,14 (m,lH), 7,85 (d,lH), 7.77, (in.lH), 7.47 (m, 6H), 7.32 
(m;2H). 6.2 (d, IH), 4.68 (m,2H). 3.76 (s,3H), 3.54 (t,2H), 3.33 (s,3H), 

121 5 8,42 (d,lH). 8.15 (d,lH)» 7.85 (d,lH), 7.75, (m,lH), 7.48 (m, 2H), 7.38 
(m,3H), 7.22 (m,lH), 7.09 (d,lH), 6.18 (s. IH), 4.68 (m,2H), 3.77 (s,3H), 
3.54 (l,2H), 3.33 (s,3H). 2,27 (s,3H). 

122 8 8,7 (d,lH), 8.59 (m,lH), 8.44 (s,lH), 7.77, (m,lH), 7,41 (m, 5H), 6.27 

(d, IH), 5.45 {s,2H), 3.78 (s,3H), 3.33 (s,3H). 

123 5 8.7 (s,lH), 8.59 (d,lH), 8,43 (d,lH), 7.77, (m,lH), 7.32 (m, 3H), 7.1 1 
(m.lH). 6.24 (m, IH), 5.44 (s^H), 3.78 (s.3H), 3.33 (s.3H), 2,27 (s,lH). 

124 6 8.4 (d, 1 H), 7.4 (m, 4H), 6.27 (d, IH), 4,52 (in,2H), 3.78 (s,3H), 3.72 
(m,2H), 3.42 (s,3H), 3.33 (s,3H). 

125 6 8.4 (s,lH), 7.38 (t, IH), 7,2 (d,lH), 7. 1 (d,lH), 6.22 (d, IH), 4.5 (m,2H), 
3.78 (S.3H), 3.7 {m^H), 3.42 (s,3H), 3.35 (s,3H), 2.27 (s,3H). 

126 5 8.45 (d,lH), 7.39 (m, 2H), 7,23 (m,4H), 7,1 1 (d,lH), 6,22 (d,lH), 5,41 
(AB q,2H), 3.77 (s,3H). 3.33 (s,3H), 2.38 (s,3H), 2.27 (s,3H). 

127 8 8.59 (d,lH), 7.52 (m, IH), 7.38 (m,2H), 7.22 (m,3H), 7.09 (m,IH), 6.68 
(d,lH), 4.57 (AB q,2H), 3.75 (s,3H), 3.32 (s,3H), 2.04 (s,3H). 

* NMR data are in ppm downfield from tetramethylsilane. Couplings are designated 
by (s)-singlet, (d)-doublet, (t)-triplet, (q)-quartet, {m)-multipiet, (AB q)-AB quartet, 
(dd)-doublet of doublets, (br s)-broad singlet and (br m)-broad multiplet. 

5 

BIOLOGICAL EXAMPLES OF THE INVENTION 
Test compounds were first dissolved in acetone in an amount equal to 3% of the 
final volume and then suspended at a concentration of 200 ppm in purified water 
containing 250 ppm of the surfactant Trem® 014 (polyhydric alcohol esters). The 
10 resulting test suspensions were then used in Tests A-F. Spraying these 200 ppm test 
suspensions to the point of run-off on the test plants is the equivalent of a rate of 
500 g/ha. 
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TESTA 

The test suspension was sprayed to the point of run-off on wheat seedlings. The 
following day the seedlings were inoculated with a spore dust of Erysiphe graminis 
f. sp. tritici, (the causal agent of wheat powdery mildew) and incubated in a growth 
5 chamber at 20^C for 7 days, after which disease ratings were made, 

TESTB 

The test suspension was sprayed to the point of run-off on wheat seedlings. The 
following day the seedlings were inoculated with a spore suspension of Puccinia 
recondita (the causal agent of wheat leaf rust) and incubated in a saturated atmosphere at 
1 0 20''C for 24 h, and then moved to a growth chamber at lO^'C for 6 days, after which 
disease ratings were made. 

TESTC 

The test suspension was sprayed to the point of run-off on rice seedlings. The 
following day the seedlings were inoculated with a spore suspension of Pyricularia 
1 5 oryzae (the causal agent of rice blast) and incubated in a saturated atmosphere at 27^C 
for 24 h, and then moved to a growth chamber at SO^'C for 5 days, after which disease 
ratings were made. 

TESTD 

The test suspension was sprayed to the point of run-off on tomato seedlings. The 
20 following day the seedlings were inoculated with a spore suspension of Ph>tophthora 
infestans (the causal agent of potato and tomato late blight) and incubated in a saturated 
atmosphere at 20**C for 24 h, and then moved to a growth chamber at lO^'C for 5 days, 
after which disease ratings were made. 

TESTE 

25 The test suspension was sprayed to the point of run-off on grape seedlings. The 

following day the seedlings were inoculated with a spore suspension of Plasmopara 
viticola (the causal agent of grape downy mildew) and incubated in a saturated 
atmosphere at 20^C for 24 h, moved to a growth chamber at 20''C for 6 days, and then 
incubated in a saturated atmosphere at 20''C for 24 h, after which disease ratings were 

30 made. 

TESTE 

The test suspension was sprayed to the point of run-off on cucumber seedlings. 
The following day the seedlings were inoculated with a spore suspension of Botryt is 
cinerea (the causal agent of gray mold on many crops) and incubated in a saturated 
35 atmosphere at 20'*C for 48 h, and moved to a growth chamber at 20''C for 5 days, after 
which disease ratings were made. 

Results for Tests A-F are given in Table A. In the table, a rating of 100 indicates 
1 00% disease control and a rating of 0 indicates no disease control (relative to the 
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controls). A dash (-) indicates no test results. ND indicates disease control not 
determined due to phytotoxicity. 

Table A 

Cmod No. Test A TestB TestC Test D Test E TestF 



I 


75 


85 


0 


0 


0" 


0 


2 




370 


0° 








3 


0 


0 


0 


21 


5** 


68 


4 


0 


24 


0 


21 


f b 
5^ 


68 


5 


0 


85 


0 


21 


16^ 


44 


6 


60 


24 


0 


21 


7^ 


4 


7 


0 


0 


0 


0 




26 


8 


0 


0 


0 


0 




32 


9 


99 


100 


74 


96 


94a 


0 


10 


85 


85 


32 


22 


28^ 


39 


11 


94 


99 


0 


92 


67^ 


39 


12 


62 


27 


0 


31 


23a 


64 


13 


92 


97 


91 


31 


28« 


38 


14 


0 


0 


0 


53 




0 


15 


86 


85 


0 


3 




0 


16 


99 


100 


91 


93 


92* 


0 


17 


100 


100 


91 


64 


72a 


0 


18 


89 


94 


0 


84 


46* 


7 


19 


0 


0 


0 


0 




0 


20 


100 


100 


53 


96 


87* 


46 


21 


99 


99 


90 


100 


94* 


97 


22 


99 


100 


78 


100 


100* 


87 


23 


99 


100 


96 


100 


78* 


77 


24 


99 


97 


78 


92 


51* 


0 


25 


99 


100 


90 


100 


80* 


96 


26 


99 


100 


78 


61 


100* 


60 


27 


97 


100 


60 


61 


88* 


31 


28 


98 


100 


90 


75 


71* 


31 


29 


89 


100 


74 


47 


15* 


0 


30 


99 


100 


86 


96 


72* 


0 


31 


99 


100 


86 


59 


75* 


1 


32 


32^ 


84a 


38^ 


84^ 


93* 




33 


98 


100 


94 


92 


75* 


43 
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34 


75 


100 


86 


96 


100^ 


81 


35 


99 


100 


99 


92 


96^ 


1 


36 


iOO 


100 


94 


96 


100a 


81 


37 


99 


99 


94 


84 


95a 


43 


38 


100 


100 


74 


59 


55a 


1 


39 


99 


99 


97 




100^ 


0 


40 


99 


100 


74 


99 


67a 


43 


41 


98 


100 


78 


61 


99a 


77 


42 


63 


85 


0 


82 


47a 


77 


43 


0 


67 


0 


54 


10* 


0 


44 


99d 


99d 


78^ 


ND 


12a 


87<* 


45 


77 


100 


73 


ND 


100* 


0 


46 


100 


99 


85 


94b 


1 00a 


0 


47 


38 


26 


28 


32 


16* 


0 


48 


97 


99 


97 


91 


100* 


31 


49 


61 


68 


0 


83 




0 


50 


99 


100 


93 


100 


45a 


0 


51 


100 


100 


73 


99 


35* 


55 


52 


95 


85 


51 


73 


11* 


22 


53 


100 


100 


85 


84 


100* 


22 


54 


99 


100 


97 


ND 


100* 


0 


55 


73 


99 


53 


65 


100* 


0 


56 


99 


100 


94 


ND 


100* 


0 


57 


96 


100 


53 


0 


100* 


0 


58 


100 


100 


94 


- 


100* 


0 


59 


90 


100 


97 


79 


42* 


0 


60 


98 


100 


99 


89 


77* 


42 


61 


26 


85 


0 


79 


55* 


42 


62 


0 


99 


32 


79 


12* 


0 


63 


98 


100 


32 


ND 


99* 


0 


64 


0 


0 


0 


22 


- 


0 


65 


28 


68 


0 


0 


0* 


0 


66 


99 


100 


86 


0 


85* 


0 


67 


100 


100 


91 


24 


27* 


55 


68 


88 


100 


53 


86 


59* 


69 


69 


62 


0 


0 


0 




0 


70 


91 


99 


32 


74 


43* 


82 


71 


60 


99 


53 


17 


73* 


0 
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72 


91 


93 


32 


0 




0 


73 


57 


94 


0 


23 




0 


74 


100 


100 


53 


- 


723 


0 


75 


99 


99 


94 




6ia 


0 


76 


20^ 


• 


Od 


od 






77 


2ia 


99 


6 


0 


82* 


0 


78 


lia 


86 


35 


0 


19a 


0 


79 




97 


91 


0 


oa 


0 


80 


oa 


97 


64 


0 




0 


81 


30 


97 


0 


0 


- 


0 


82 


99 


100 


74 


62 


- 


0 


83 


0 


66 


0 


0 




0 


84 


94 


99 


86 


58« 


93a 


0 


85 


83 


93 


32 


0 


7ia 


0 


86 


96 


too 


74 


100^ 


100» 


0 


87 


94 


100 


74 


15 


100^ 


0 


88 


96 


99 


86 


100^ 


100a 


0 


89 


98 


97 


53 


loof 


Iga 


0 


90 


97 


100 


32 


39e 


- 


0 


91 


58 


99 


0 


100« 


12a 


0 


92 


31 


100 


53 


928 


96^ 


0 


93 


85 


100 


32 


73« 


87a 


0 


94 


923 


98^ 


oa 


- 


99a 


- 


95 


99 


100 


97 


85^ 


lOOa 


0 


101 


98 


97 


86 


74 


- 


91 


102 


86 


67 


53 


57 


- 


91 


103 


100 


100 


86 


85 


- 


0 


104 


100 


100 


74 


loof 


96^ 


0 


105 


100 


100 


74 


100^ 


100^ 


0 


106 


100 


100 


74 


loof 


97a 


0 


107 


100 


100 


73 


lOOi 


3a 


0 


108 


97 


97 


74 


82^ 


97a 


0 


109 


92 


99 


53 


90 


64a 


49 


110 


86 


97 


53 


2 


22a 


11 


111 


97 


99 


86 


90 


52a 


49 


112 


99 


99 


52 


62 


50a 


0 


113 


100 


100 


94 


45 


100* 


0 


114 


100 


100 


99 


75 


lia 


0 



BNSDOCID: <WO__9805652A2_I_> 



wo 98/05652 




PCTAJS97/12809 









112 








1 15 


99 


100 


99 


09 


70a 


A 

V 


116 


98 


100 


94 


94 


64^ 


\J 


117 


98 


100 


86 


94 


84^ 


20 

^w 


118 


83 


100 


86 


51 


50^ 

w 


0 

W 


119 


83 


100 


94 


90 




n 
u 


120 


90 


100 


53 




7^^ 


u 


121 






07 


lUv 




0 


122 


78 


94 


0 


10 

1 7 


1 1 


U 


123 


87 


97 


0 


61 




0 


124 


78 


86 


0 


0 


2^ 


0 


125 


95 


99 


0 


19 


4a 


0 


126 


100 


100 


97 


100^ 


84* 


0 


127 


97 


97 


97 




47a 


94 



* Compound was tested at 10 ppm (equivalent to 25 g/ha), 

^ Compound was tested at 40 ppm (equivalent to 100 g/ha). 

^ Compound was tested at 2 ppm (equivalent to 5 g/ha). 

^ Compound was tested at 100 ppm (equivalent to 250 g/ha). 

^ 20% bum on plant 

^ 1 00% bum on plant 

g 50% bum on plant. 

TESTG 

Southern Com Rootwomi 

Test units, each consisting of a 230-mL (8-ounce) plastic cup containing 
5 a 6.5-cm2 (1 -square-inch) plug of a wheatgemi diet, were prepared. Solutions of each 
of the test compounds in 75:25 acetone-distilled water solvent were sprayed into the 
tray and cup. Spraying was accomplished by passing the tray and cup on a conveyer 
belt directly beneath a flat fan hydraulic nozzle which discharged the spray at a rate of 
0.138 kilograms of active ingredient per hectare (about 0.13 pounds per acre) at 207 kPa 

1 0 (30 p.si.). After the spray on the cups had dried, five second-instar larvae of the 

southern com rootworm (Diabrotica undecimpunctata howardi) were placed into each 
cup. The cups were held at 27*'C and 50% relative humidity for 48 hours, after which 
time mortality readings were taken. The same units were read again at 6-8 days for 
delayed toxicity. Of the compounds tested, the following gave control efficacy levels of 

15 80% or greater: 44, 50, 54, 55, 56, 1 15 and 126. 
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TESTH 

Contact Test Apainst Black Bean Aphid 

Individual nasturtium leaves were infested with 10 to 15 aphids (all morphs and 
growth stages of Aphis fabae) and sprayed with their undersides facing up as described 
5 in TEST G. The leaves were then set in 0.94-cin (3/8-inch) diameter vials containing 
4 mL of sugar solution (approximately 1 .4 g per liter) and covered with a clear plastic 
29-mL (1 -ounce) cup to prevent escape of the aphids that drop from the leaves. The test 
imits were held at 2T^C and 50% relative humidity for 48 hours, after which time 
mortality readings were taken. Of the compounds tested, the following gave mortality 
10 levels of 80% or higher: 5. 

TEST! 

Two-Spotted Snider Mite 

Pieces of kidney bean leaves, each approximately 6.5 cm^ (1 square inch) in area, 
that had been infested on the undersides with 25 to 30 adult mites {Tetranychus urticae), 

15 were sprayed with their imdersides facing up on a hydraulic sprayer with a solution of 
the test compoimd in 75:25 acetone-distilled water solvent. Spraying was accomplished 
by passing the leaves, on a conveyor belt, directly beneath a flat fan hydraulic nozzle 
which discharged the spray at a rate of 0. 1 38 kilograms of active ingredient per hectare 
(about 0.13 poimds per acre) at 207 kPa (30 p.s.i.). The leaf squares were then placed 

20 underside-up on a square of wet cotton in a petri dish and the perimeter of the leaf 

square was tamped down onto the cotton with forceps so that the mites could not escape 
onto the untreated leaf surface. The test imits were held at 27^C and 50% relative 
humidity for 48 hours, after which time mortality readings were taken. Of the 
compoimds tested, the following gave mortality levels of 80% or higher: 12, 13, 45, 54, 

25 86, 88,89,90, 111, 113, 114, 115, 116, 117, 118, 119 and 126. 

The same imits were held an additional 5 days and read for larvicide/ovicide 
mortality and/or developmental effects. Of the compounds tested, the following gave 
activity levels of 80% or higher: 63. 

TEST J 

30 Contact Activity Against Green Leafhopper Nvmphs 

Three rice {Oryza sativd) seedlings at the 1.5-leaf stage and about 10-cm tall were 
transplanted into a 14-mL (1/2-oimce) plastic cup containing Kumiai Brown artificial 
soiL Seven milliliters of distilled water was then added to the cup. The test chemical 
was prepared by first dissolving the chemical in acetone and then adding water to 

35 produce a final test concentration of 75:25 (acetone- water). Four plastic cups, each cup 
serving as a replicate, were then placed on a spray chamber timitable. The cups were 
sprayed for 45 seconds with 50 mL of the chemical solution at a pressure of 2.0 kg/cm^ 
with air*atomizing spray nozzles. The turntable completed 7.5 rotations during the 
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4S-second spray interval. After chemical application, the treated cups were held in a 
vented enclosure to dry for about 2 h. After drying, the cups were placed into 
conical-shaped test units and the surface of the soil covered with 2 to 3 mm of quartz 
sand. Eight to ten 3rd-instar nymphs of the green ieafhopper (Nephoienix cincticeps) 
5 were transferred into the test imits using an aspirator. The test units were held at 

27°C and 65% relative humidity. Counts of the number of live and dead nymphs were 
taken at 24 and 48 h post-infestation. Insects unable to walk were classified as dead. Of 
the compounds tested, the following gave mortality levels of 80% or higher at 48 h at an 
application rate equivalent to 0.05 kilograms per hectare: 12 and 54. 



Larval two^Sootted Spider Mites (Tetranvchus urticae) 

Solutions of the test compounds were prepared by dissolving in a minimum of 
acetone and then adding water containing a wetting agent until the concentration of the 
compound was 50 ppm. Two-week old red kidney bean plants infested with 
1 5 two-spotted spider mites eggs were sprayed to run-off (equivalent to 28 g/ha) with the 
test solution using a turntable sprayer. Plants were held in a chamber at 25''C and 50% 
relative humidity. Of the compoimds tested, the following gave larvicide/ovicide 
activity of 80% or higher seven days after spraying: 54 and 89. 



10 
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CLAIMS 

What is claimed is: 

1. A compound selected from Foraiula I, //-oxides and agricultiu'aliy suitable 
salts thereof. 




I 

wherein 

E is selected from: 

i) 1 »2-phenylene optionally substituted with one of R^, R^, or both R^ and 
10 R4; 

ii) a naphthalene ring, provided that when G and Y are attached to the same 
ring, then G and Y are attached to adjacent ring members, the naphthalene 
ring optionally substituted with one of R^, R^, or both R3 and R^; and 

iii) a ring system selected from 5 to 12-membered monocyclic and fused 
15 bicyclic aromatic heterocyclic ring systems, each heterocyclic ring system 

containing 1 to 6 heteroatoms independently selected from the group 
nitrogen, oxygen, and sulfrir, provided that each heterocyclic ring system 
contains no more than 4 nitrogens, no more than 2 oxygens, and no more 
than 2 sulfurs, each frised bicyclic ring system optionally containing one 

20 nonaromatic ring that optionally includes one or two Q as ring members and 

optionally includes one or two ring members independently selected from 
C(=0) and S(0)2, provided that G is attached to an aromatic ring, and when 
G and Y are attached to the same ring, then G and Y are attached to adjacent 
ring members, each aromatic heterocyclic ring system optionally substituted 

25 with one of R^, R^, or both R^ and R^; 

A is O; S; N; NR^; or CRl^; 

G is C or N; provided that when G is C, then A is O, S or NR^ and the floating 
double bond is attached to G; and when G is N, then A is N or CR^"* and the 
floating double bond is attached to A; 
30 W is O; S; NH; N(C,-C5 alkyl); or NO(CpC5 alkyl); 

X is OR'; S(0)niR^; or halogen; 
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R' is C,-C6 alkyl; CpCg haloalkyi; C2-C5 alkenyl; C2-C6 haloalkenyl; C2-C6 
alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; C2-C4 alkyicarbonyl; or 
C2-C4 alkoxycarbonyi; 

R2 is H; CpCe alkyl; Cj-Cg haloalkyi; C2-C6 alkenyl; Cj-Cg haloalkenyl; C2-C6 
alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; C2-C4 alkyicarbonyl; C2-C4 
alkoxycarbonyi; hydroxy; CpC2 alkoxy; or acetyloxy; 
and R'* are each independently halogen; cyano; nitro; hydroxy; CpCg alkyl; 
Ci-Cg haloalkyi; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 alkynyl; C2-C6 
haloalkynyl; CpCg alkoxy; Cj-Cg haloalkoxy; C2-C6 alkenyloxy; C2-C6 
alkynyioxy; C,-C6 alkylthio; €,-€5 alkylsulfmyl; C,-C6 alkylsulfonyl; 
formyl; C2-C^ alkyicarbonyl; C2-C6 alkoxycarbonyi; NH2C(0); 
(C,-C4 alkyl)NHC(O); (C,-C4 alkyi)2NC(0); SiCR?5)y, G6(R2S)y, 
(R25)3Si-CsC-; or phenyl, phenylethynyl, benzoyl or phenylsulfonyl, each 
substituted with R^ and optionally substituted with one or more R'^; or 

when £ is 1 ,2-phenylene and R^ and R"^ are attached to adjacent atoms, R^ and R'* 
can be taken together as C3-C5 alkylene, C3-C5 haloalkylene, C3-C5 
aikenylene or C3-C5 haloalkenylene, each optionally substituted with 1-2 
C1-C3 alkyl; 

R5 is H; Ci-Cg alkyl; Ci-C^ haloalkyi; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 

alkynyl; C2-C^ haloalkynyl; CyC^ cycloalkyl; C2-C4 alkyicarbonyl; or 

C2-C4 alkoxycarbonyi; 
Y is -0-; -S(0)n-; -NR»5.; -C(=9)-; .CH(ORl5).; -CHR^-; -CHR6CHR6-; 

-CR6=CR6-; -CsC-; -CHR'^O-; -OCHRl^-; -CHR'5s(0)n-; 

-S(0)nCHR»5.; -CHR»50-N=C(R7)-; -(R7)C=N-0CH(R15).; -C(R7)=N-0-; 

-0-N=C(R7).; -CHR»5oC(=0)N(R15).; -CHR15oC(=S)N(R'5)-; 

-CHR»5oC(=0)0-; -CHR»5oC(=S)0-; -CHRi50C(=0)S-; 
-CHR150C(=S)S-; -CHRl5sC(=0)N(Rl5)-; .CHRl5sC(=S)N(Ri5)-; 
-CHRl5SC(=0)0-; -CHR>5SC(=S)0-; -CHR»5SC(=0)S-; 
-CHRl5SC(=S)Ss -CHR»5SC(=NR»5)S.; -CHR»5N(R15)C(-0)N(R»5).; 
-CHRl50-N(Rl5)C(=0)N(Ri5).; -CHR l5o-N(R»5)C(=S)N(Ri5)-; 

-CHR ' 50-N=C(R7)NR » 5.; -CHR 1 50-N=C(R7)OCH2-; 
-CHR > 50-N=C(R7)-N=N-; -CHRl 50-N=C(R7)-C(=0)-; 
-CHR' 50-N-C(R7)-C(-N-A2-Z 1 )-A 1 -; 

-CHR » 50-N=C(R7>C(R7)=N-A2.a3-; -CHRl 5o-N=C(-C(R7)=N-A2-Z1 )-; 
-CHR 1 5o-N=C(R7)-CH20-; -CHR ^ 50-N=C(R7)-CH2S-; 
-0-CH2CH20-N=C(R7)-; -CHR»50-C(R»5)=C(R7).; -CHR»50-C(R7)=N-; 
-CHR«5S-C(R7)=N-; -C(R7)=N-NR15-; -CH=N-N=C(R7).; 
-CHR'5N(R»5).N=C(R7)-;-CHR»5N(C0CH3)-N=C(R7).; 
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.OC(=S)NRi5C(=0>; -CHR6-C(-WI).A1s -CHR^CHR6.C(=W1).a1s 
-CR^CR6.C(=WI)-AJs -CsC-C(=W1>AJs -N=CR6.C(=Wi>Ai.; or a 
direct bond; and the directionality of the Y linkage is defined such that the 
moiety depicted on the left side of the linkage is bonded to E and the moiety 
5 on the right side of the linkage is bonded to Z; 

ZUsHor -A^-Z^; 

Wi isOorS; 

A^ is O; S; NR^^; or a direct bond; 
A^ is O; NR^^; or a direct bond; 
10 A3 is -C(=0)s -S(0)2S or a direct bond; 

T?- is selected from: 

i) CpCjo alkyl, C2-C10 alkenyl and C2-C|o alkynyi, each optionally 
substituted with one or more R^^; 

ii) C3-C8 cycloalkyl, C3-C8 cycloalkenyl and phenyl, each optionally 
1 5 substituted with one or more Rl ^; 

iii) a ring system selected from 3 to 14-membered monocyclic, fused 
bicyclic and fiised tricyclic nonaromatic heterocyclic ring systems and 5 to 
14-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 

20 heteroatoms independently selected from the group nitrogen, oxygen, and 

sulfur, provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 
nonaromatic or aromatic heterocyclic ring system optionally substituted 
with one or more R^^; 

25 iv) a multicyclic ring system selected from 8 to 14-membered fused-bicyclic 

and fused-tricyclic ring systems which are an aromatic carbocyclic ring 
system, a nonaromatic carbocyclic ring system, or a ring system containing 
one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independently selected fxom C(==0) 

30 and S(0)2« and any remaining rings as aromatic carbocyclic rings, each 

multicyclic ring system optionally substituted with one or more R^^; and 
v) adamantyl optionally substituted with one or more R'^; 
each R^ is independently H; 1-2 CH3; €2-03 aUcyl; CpC3 alkoxy; C3-C6 
cycioalkyl; fonnylamino; C2-C4 alkylcarbonylamino; C2-C4 

35 alkoxycarbonylamino; NH2C(0)NH; (C1-C3 alkyl)NHC(0)NH; 

(CpC3 alkyl)2NC(0)NH; N(Ci-C3 alkyl)2; piperidinyl; morpholinyl; 
1-2 halogen; cyano; or nitro; 
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each R'^ is independently H; Ci-C^ alkyl; Cj-C^ haioalkyl; CpCg alkoxy; CpC^ 

haloalkoxy; Cj-C^ alkylthio; CpC^ alkylsuifmyl; CpC^ alkylsulfonyl; 

C1-C5 haloalkylthio; CpC^ haloaikyisulfinyl; CpC^ haloalkylsulfonyl; 

C2-C6 alkenyl; haloaikenyl; C2-C5 aikynyl; C2-Cg haloaikynyl; 

C3-C5 cycloalkyl; C2-C4 alkylcarbonyi; C2-C4 alkoxycarbonyl; halogen; 

cyano; nitro; hydroxy; amino; NH(Ci-C^ alkyl); NCCpCg alkyl)2; or 

morphoiinyl; 
Z is selected from: 

i) C3-C3 cycloalkyl, €3-0^ cycloalkenyl and phenyl, each substituted with 
r9 and optionally substituted with one or more R^^; 

ii) a ring system selected from 3 to 1 4-membered monocyclic, frised bicyclic 
and fused tricyclic nonaromatic heterocyclic ring systems and 5 to 

1 4-membered monocyclic, fused bicyclic and fused tricyclic aromatic 
heterocyclic ring systems, each heterocyclic ring system containing 1 to 6 
heteroatoms independently selected from the group nitrogen, oxygen, and 
sulfur, provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 sulfurs, each 
nonaromatic or aromatic heterocyclic ring system substituted with R^ and 
optionally substituted with one or more R^^; 

iii) a multicyclic ring system selected from 8 to 1 4-membered fused-bicyclic 
and fused-tricyclic ring systems which are an aromatic carbocyclic ring 
system, a nonaromatic carbocyclic ring system, or a ring system containing 
one or two nonaromatic rings that each include one or two Q as ring 
members and one or two ring members independently selected from C(=0) 
and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 
multicyclic ring system substituted with R^ and optionally substituted with 
one or more R^^; and 

iv) adamantyl substituted with R^ and optionally substituted with one or 
more R^^; 

each Q is independently selected from the group -CHR^^-, -NR^^-, -O- and 
-S(0)ps 

R« is H; 1-2 halogen; CpC^ alkyl; C^C^ haioalkyl; Cj alkoxy; CpQ 
haloalkoxy; C2-C6 alkenyl; C2-C6 haloaikenyl; C2-C5 aikynyl; CpQ 
alkylthio; CpC^ haloalkylthio; C1-C5 alkylsuifmyl; CpC^ alkylsulfonyl; 
C3-C6 cycloalkyl; C3-C6 alkenyloxy; C02(CrC6 alkyl); NHCCpC^ alkyl); 
N(CpC5 alkyl)2; cyano; nitro; SiRl^R^^R^^ or GeRl9R20R2i; 

R^ is C1-C5 aUcyl substituted widi 2-3 C1-C3 alkoxy; C2-C4 aikynyl substituted 
with one hydroxy or 1-3 C1-C4 alkoxy; C2-C5 haloaikynyl; C3-C5 
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cycloalky 1 substituted with at least one member selected from 1 -4 halogen, 
1-2 Cj-Cj alkyl, 1-2 CpCj alkoxy and one Z^; Cj-Cg cycloalkenyl or 
C3-C5 cycloalkoxy each optionally substituted with at least one member 
selected from 1-2 halogen, 1-2 CpC3 alkyl, 1-2 C\'C^ alkoxy and one Z^; 
5 adamantyl; C2'C^ alkoxyaikyl; C2-C6 alkylthioalkyl; C2-C5 cyanoalkyl; 

C3-C5 alkoxyalkynyl; C7-C10 tetrahydropyranyloxyalkynyl; C1-C3 alkoxy 
substituted with cyano, C(=0)0R26 or C(=0)N(R26)2; C3-C6 
haloaikenyloxy; C3-C5 alkynyloxy; C3-C5 haloalkynyloxy; C2-C6 
alkoxyalkoxy; C5-C9 trialkylsilylalkoxyalkoxy; C2-C5 alkylthioalkoxy; 
10 C1-C3 alkylthio substituted with cyano, C(=0)0R26 or C(=0)N(R26)2; 

C1-C5 haloalkylsulfmyl; Cj-Q haloalkylsulfonyl; C3-C5 alkenylthio; CyC^ 
haloalkenylthio; alkynylthio; C3-C5 haloalkynyltfaio; C2-C5 

alkoxyalkylthio; C2-C5 alkylthioalkylthio; thiocyanato; hydroxy; mercapto; 
amino; N(R26)(r28). SiR22R23R24; GeR22R23R24; (R25)3Si.C=C-; 

15 OSi(R25)3; C)Ge(R25)3; C(=0)R29; C(=S)R26; C(=0)OR30; C(=S)0R26; 

C(=0)SR26; C(=S)SR26; C(=0)N(R26)2; C(=S)N(R26)2; C(=NR26)0R27; 
0C(=0)R26; 0C(=S)R26; SC(-0)R26; SC(=S)R26; N(R26)C(=0)R26; 
N(R26)C(=S)R26; 0C(=0)0R27; 0C(=0)SR27; 0C(=0)N(R26)2; 
SC(=0)0R27; SC(=0)SR27; S(0)20R26; SiOhW^^)!. 0S(0)2R27; or 

20 N(R26)S(0)2R27; or R^ is benzyloxy, benzyloxymethyl, phenylethynyl, 

phenoxymethyl, phenylthio, phenylsiilfonyl, benzylthio, pyridinylmcthyl, 
pyridinylmethyloxy, pyridinyloxymethyl, pyridinylethynyl, pyridinylthio, 
thienylmethyl, thienylthio, furanylmethyl, furanyloxy, iuranylthio, 
pyrimidinylmethyl or pyrimidinylthio, each optionally substituted on the 

25 aromatic ring with one of R^ K R^^, or both Rl ^ and Rl2; or R^ is C2-C5 

alkyl or C2-C5 alkoxy substituted with 1-2 phenyl, naphthalenyl, phenoxy, 
benzyloxy, pyridinyl, p3aimidinyl, thienyl or furanyl, each aromatic ring 
optionally substituted with one of Rl ^ Rl2^ or both R* ^ and Rl2. or R^ is 
-A^.Z^; 

30 each R*^ is independently halogen; C1-C4 alkyl optionally substituted with 1-3 

C1-C3 alkoxy; C1-C4 haioalkyl; C2-C6 alkenyl; C2-C6 haloalkenyl; C2-C6 
alkynyl; C2-C5 haloalkynyl; C3-C6 cycloalkyl; C2-C5 alkoxyaikyl; C2-C5 
alkylthioalkyl; C2-C5 cyanoalkyl; C3-C5 alkoxyalkynyl; Cy-Cjo 
tetrahydropyranyloxyalkynyl; benzyloxymethyl; €1-64 alkoxy; Cj-C4 

35 haloalkoxy; C3-C5 alkenyloxy; €3-0^ haloaikenyloxy; C3-C5 alkynyloxy; 

C3-C5 haloalkynyloxy; C3-C6 cycloalkoxy; C2-C5 alkoxyalkoxy; C5-C9 
trialkylsilylalkoxyalkoxy; alkylthioalkoxy; C1-C4 alkylthio; C1-C4 
haloalkylthio; C1-C4 alkylsulfinyl; C^-C^ haloaikylsuifinyl; C1-C4 
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alkylsulfonyl; C1-C4 haloalkylsulfonyl; C3-C5 alkenylthio; C3-C5 
haloalkenylthio; C3-C5 alkynylthio; C3-C5 haloaikynylthio; C2-C^ 
alkoxyalkylthio; alkyithioalkylthio; tiitro; cyano; thiocyanato; 

hydroxy; mercapto; NCR^fi)^; SF5; Si(R25)3; Ge{R25)3; (R25)3Si-CsCs 
OSi(R25)3; OGe(R25)3; -C(R^8)=NORl7; C(=0)R26; C(=S)R26; 

C(=0)OR26; C(=S)0R26; C(=0)SR26; C(=S)SR26; C(=0)N(R26)2; 
C(=S)N(R26)2; C(=NR26)0R27; 0C(=0)R26; 0C(=S)R26; SC(=0)R26; 
SC(=S)R26; N(R26)C(=0)R2^^; N(R26)C(=S)R26; OC(=0)OR27; 
0C(=0)SR27; 0C(=0)N(R26)2; SC(=0)0R27; SC(=0)SR27; S(0)20R26; 

S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, benzyl orphenoxy, 

each optionally substituted on the phenyl ring with one of R^ ^ Ri2, or both 
RnandRl2; or 

when Y and an R^^ are attached to adjacent atoms on Z and Y is 

.CHRi5o-N=C(R7)., -0.N=C(R7)-, -0-CH2CH20-N=C(R7)-, 
-CHRJ^O.C(Rl5)=C(R7).^ •CH=N.N=C(R7)-, -CHR15N(R>5).n=C(R7). or 
-CHRJ5N(C0CH3)-N=C(R7>, R7 and said adjacently attached R^o can be 
taken together as -(CH2)r J- such that J is attached to Z; 

J is -CH2-; -CH2CH2-; -OCH2S -CH2OS -SCH2S •CH2SS -N(R16)CH2S or 
-CH2N(R*^)-; each CH2 group of said J optionally substituted with 1 to 2 
CH3; 

Z^ is phenyl, naphthalenyl, l/T-pyrrolyl, furanyl, thienyl, l/Z-pyrazolyl, 
l/Z-imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 
l/M,2,3-triazolyl, 27i-l,2,3-triazoIyl, l//.l,2,4.triazolyl, 4iM,2,4.triazolyl, 
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 
1,2,3-thiadiazolyl, 1 ,2,4.thiadia2oiyl, 1 ,2,5-thiadiazolyl, l,3,4-thiadia2X)lyl, 
IH-tetrazolyl, 2//-tetra2olyl, pyridinyl, pyridazinyl, pyrimidinyi, pyrazinyi, 
1,3,5-triazinyl, 1 ^,4-triazinyl or l,2,4,5-tetra2inyl, each optionally 
substituted with one of Rl \ R^2, or both R* l and R^2; 

A"^ is O; S; straight-chain or branched CpCg alkylene; or a direct bond; 

Z^ is selected from: 

i) l//-pyrrolyl, 1/f-pyrazolyl, l/^imidazolyl, isoxazolyl, oxazolyl, 
isothiazolyl, thiazolyl, 1^-1,2,3-triazolyl, 2//-l,2,3-triazolyI, 
l//-l,2,4-triazolyl,4/f-l,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 
l,2,S-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1 ,2,4-thiadiazoIy 1, 
1^,5-thiadiazolyl, 1,3,4-thiadiazolyl, l/Z-tetrazolyl, 2//-tetrazoiyl, 
pyridazinyl, pyrazinyi, 1,3,5-triazinyl, 1,2,4-triazinyl and 1,2,4,5-tetrazinyl; 
each optionally substituted with one of R^ ^ R^2^ or both R^ ^ and Ri2; 

ii) a ring system selected from 3 to 14-membered monocyclic, frised bicyclic 
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and fused tricyclic nonaromatic heterocyclic ring systems and 8 to 
14-membered fused bicyclic and fused tricyclic aromatic heterocyclic ring 
systems, each heterocyclic ring system containing 1 to 6 heteroatoms 
independently selected from the group nitrogen, oxygen, and sulfur, 
provided that each heterocyclic ring system contains no more than 4 
nitrogens, no more than 2 oxygens, and no more than 2 suifiirs, each 
nonaromatic or aromatic heterocyclic ring system optionally substituted 
with one of Rl ^, RJ2 or both 1 and R^^; and 

iii) a multicyclic ring system selected from 8 to 1 4-membered fused-bicyclic 

and fiised-tricyclic ring systems which are an aromatic carfoocyclic ring 

system, a nonaromatic carbocyclic ring system, or a ring system containing 

one or two nonaromatic rings that each include one or two Q as ring 

members and one or two ring members independently selected from C(==0) 

and S(0)2, and any remaining rings as aromatic carbocyclic rings, each 

- multicyclic ring system optionally substituted with one of Rl ^ R^^^ or both 
RllandRl2; 

each R^ ^ and each R^^ are independently 1-2 halogen; C1-C4 alkyl; C]-C4 
haloalkyi; C2-C^ alkenyl; C2-C5 haloaikenyl; C2-C6 alkynyl; C2-C6 
haloalkynyl; C2-C6 alkoxyalkyl; C2-C5 aikylthioalkyl; C3-C6 
alkoxyallcynyl; Cy-Cio tetrahydropyranyloxyalkynyl; benzyloxymethyl; 
C1-C4 alkoxy; CpC4 haloalkoxy; C3-C6 alkenyloxy; C3-C6 haloalkenyloxy; 
C3-C5 alkynyloxy; C3-C^ haloalkynyloxy; C2-C6 alkoxyalkoxy; C5-C9 
trialkyisilylalkoxyalkoxy; C2-C6 alkylthioalkoxy; CpC4 alkylthio; C1-C4 
haloalkylthio; C^-C^ alkylsulfinyl; CpC4 haloalkylsulfinyl; CpC4 
alkylsulfonyl; CpC4 haloalkylsulfonyl; C3-C5 alkenylthio; C3-C6 
haloalkenylthio; C2-C5 alkylthioalkylthio; nitro; cyano; thiocyanato; 
hydroxy; mercapto; N(R26)2; SF^; Si(R25)3; Ge(R25)3; (R25)3Si.CsCs 

OSi(R25)3; OGe(R25)3; C(0)R26; C(=S)R26; C(-0)0R26; C(=S)0R26; 
C(-0)SR26; C(=S)SR26; C(=0)N(R26)2; C(=S)N(R26)2; CM:(=0)R26; 
0C(=S)R26; SC(=0)R26; SC(-S)R26; N(R26)C(=0)R26; N(R26)C(-S)R26; 

0C(=0)0R27; 0C(=0)SR27; 0C(K))N(R26)2; SC(=0)0R27; SC(=0)SR27; 

S(0)20R26; S(0)2N(R26)2; 0S(0)2R27; N(R26)S(0)2R27; or phenyl, 

phenoxy, benzyl, benzyloxy, phenylsulfonyl, phenylethynyl or 
pyridinylethynyl, each optionally substituted on the aromatic ring with 1-2 
groups independently selected from halogen, CpC4 alkyl, C1-C4 haloalkyi, 
C1-C4 alkoxy, C1-C4 haloalkoxy, nitro and cyano; 
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each R^^ is independently H; Cj-C^ alkyl; CpC5 haloalkyl; or phenyl optionally 
substituted with halogen, C1-C4 alkyl, haloalkyl, C1-C4 alkoxy, 
CpC4 haloalkoxy, nitro or cyano; 

Rl^ is H; halogen; Cj-Cg alkyl; CpC6 haloalkyl; C2-C6 alkenyl; C2-C6 
5 haloalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; or C3-C6 cycloalkyl; 

each R*5 is independently H; C1-C3 alkyl; C3-C5 cycloalkyl; or phenyl or benzyl, 
each optionally substituted on the phenyl ring with halogen, C]-C4 alkyl, 
C1-C4 haloalkyl, CpC4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; or 

when Y is -CHR^5n(r15)C(=0)N(R15)-, the two Rl5 attached to nitrogen atoms 
10 on said group can be taken together as -(CH2)s-; or 

when Y is -CHR^^O-N=C(R'^)NR^5.^ r7 and the adjacently attached Rl^ can be 

taken together as -CH2-(CH2)sS -0-(CH2)s-; -S-(CH2)sS or 
'-N(Ci-C3 alkylHCH2)s-; with the directionality of said linkage defined 
such that the moiety depicted on the left side of the linkage is bonded to the 
1 5 carbon and the moiety on the right side of the linkage is bonded to the 

nitrogen; 

Ri6, Rl7^ and R^^ are each independently H; C1-C3 alkyl; C3-C5 cycloalkyl; or 
phenyl optionally substituted with halogen, C ] -C4 alkyl, CyC^ haloalkyl, 
C1-C4 alkoxy, C1-C4 haloalkoxy, nitro or cyano; 
20 Rl9, r20^ r21^ r22^ and R23 are each independently CpC^ alkyl; CpC4 haloalkyl; 

C2-C5 alkenyl; C1-C4 alkoxy; or phenyl; 

R24 isC,.C4 haloalkyl; 

each R25 is independently CpC4 alkyl; CpC4 haloalkyl; C2-C4 alkenyl; C1-C4 
alkoxy; or phenyl; 

25 each R26 is mdepcndently H; C1.C6 alkyl; C1-C6 haloalkyl; C2-C6 alkenyl; C2-C6 

haloalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; or 
phenyl or benzyl, each optionally substituted on the phenyl ring with 1 -2 
groups independently selected from halogen, C1-C4 alkyl, C1-C4 haloalkyl, 
C1-C4 alkoxy, C^C^ haloalkoxy, nitro and cyano; 

30 each R27 is independently CpC^ alkyl; CpC^ haloalkyl; C2-C5 alkenyl; C2-C^ 

haloalkenyl; C2-C5 alkynyl; C2-C5 haloalkynyl; C3-C5 cycloalkyl; or 
phenyl or benzyl, each optionally substituted on the phenyl ring with 1-2 
groups independently selected from halogen, C1-C4 alkyl, C1-C4 haloalkyl, 
CpC4 alkoxy, CpC4 haloalkoxy, nitro and cyano; 

35 each R^* is independently CpCg haloalkyl; Cj-C^ alkenyl; C2-C^ haloalkenyl; 

C2-C5 alkynyl; C2-C6 haloalkynyl; C3-C6 cycloalkyl; or phenyl or benzyl, 
each optionally substituted on the phenyl ring with 1-2 groups 



BNSDCXJID: <WO_9805e52A2J_> 




wo 98/05652 |M PCTAJS97/12809 




123 

independently selected from halogen, C|-C4 alkyl, C1-C4 haloalkyU C|-C4 
alkoxy, C|-C4 haloalkoxy, nitro and cyano; 
R29 is H; C,-C5 alkyl; CrC^ haloalkyl; C2-Q aikenyl; C2-C6 haloalkenyl; C2-C5 
aikynyi; C2-C5 haloalkynyi; C3-C5 cycloalkyl; or benzyl optionally 
5 substituted on the phenyl ring with 1 -2 groups independently selected from 

halogen, Ci-C4 alkyl, C1-C4 haloalkyl, CpC4 alkoxy, CpC4 haloalkoxy, 
nitro and cyano; 

R30 is H; CpCe haloalkyl; C2-C^ aikenyl; C2-C6 haloalkenyl; C2-C5 alkynyl; 

C2-C5 haloalkynyi; C3-C5 cycloalkyl; or phenyl or benzyl, each optionally 
10 substituted on the phenyl ring with 1-2 groups independently selected from 

halogen, C1-C4 alkyl, CpC4 haloalkyl, C]-C4 alkoxy, CJ-C4 haloalkoxy, 

nitro and cyano; 
m, n and p are each independently 0, 1 or 2; 
r is 0 or 1 ; and 
IS sis 2 or 3; 

provided that when Y is -CHCORl^)-, -CHR^-, -CHR^CHR^-, .CR6=CR6., 

-CsC-, -CHRJ50., .OCHR15., .S(0)nCHRl5.^ -(R7)C=N-0CH(R15)-, 

-CHRI50-N-C(R7).CH20-, -CHR»50-C(R15)=C(R7)-, 

-CHR6.C(«W«).Ai., -CHR6CHR6.C(=W0-A1-, .crM:r^-c(=wO-ai. 

20 or -CsC-C(=W^)-A^-, then Z is other than phenyl, furanyl, thienyl, 

pyridinyl and pyrimidinyl. 
2. A compound of Claim 1 wherein: 

E is selected from the group 1 ,2-phenylene; 1,5-, 1,6-, 1,7-, 1,8-, 2,6-, 2,7-, U2-, 

and 2,3-naphthalenediyl; 1 //-pyrrole- 1,2-, 2,3- and 3,4-diyl; 2,3- and 
25 3,4-fijrandiyl; 2,3- and 3,4-thiophenediyI; lf/-pyrazole-l,5-, 3,4- and 

4,5-diyl; 1 //-imidazole- 1^-, 4,5- and 1,5-diyl; 3,4- and 4,5-isoxazolediyl; 

4,5-oxazolediyl; 3,4- and 4,5-isothiazolediyl; 4,5-thiazolediyl; 

l//-l,2,3-triazole-l,5- and 4,5-diyl; 2//-l,2,3-triazole-4,5-diyl; 

1 H' 1 ,2,4-triazole- 1 ,5-diyl ; 4//- 1 ,2,4-triazole.3 ,4-diy 1 ; 
30 l,2,3-oxadiazole.4,5-diyl; l,2,5-oxadiazoIe-3,4-diyl; 

l,2,3-thiadiazole-4,5-diyl; l,2,5-thiadiazole-3,4-diyl; l//-tetrazole- 1,5-diyl; 

2,3- and 3,4-pyridinediyl; 3,4* and 4,5-pyridazinediyl; 4,5-pyrimidinediyl; 

2,3-pyrazinediyl; l,2,3-triazine-4,5-diyl; l,2,4-triazine-5,6-diyl; 

li/-indole.l,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 
35 1 ,2-, 2,3-, 4,5-, 5,6- and 6,7.diyl; 2,4-, 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 

2,3-, 4.5-, 5,6- and 6,7-benzofurandiyl; benzo[6]thiophene-2,4-, 2,5-, 2,6-, 

2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 23% 4,5-, 5,6- and 6,7.diyl; l//-indazole.l,4-, 

1,5-, 1,6-, 1,7., 3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 
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l//--benziinidazole-l,4-, 1,5-, 1,6-, 1,7-, 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 
6,7-diyl; l,2-ben2isoxazole-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyi; 2,4-, 
2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 6,7-benzoxa2olediyl; l,2-benzisothiazole-3,4-, 
3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 6,7-diyl; 2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- and 
6,7-benzothia201ediyl; 2,5-, 2,6-, 2,7-, 2,8-, 3,5-. 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 

4.7- , 4,8-, 2,3-, 3,4-, 5,6-, 6,7- and 7,8-quinoiinediyl; 1,5-, 1,6-, 1,7-, 1,8-, 
3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 6,7- and 

7.8- isoquinolinediyl; 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 4,8-, 3,4-, 5,6-, 

6.7- and 7,8-cinnolmediyl; 1,5-, 1,6-, 1,7-, 1,8-, 5,6-, 6,7- and 

7.8- phthalazinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 4,5-, 4,6-, 4,7-, 4,8-, 5,6-, 6,7- and 
7,8-quinazolinediyl; 2,5-, 2,6-, 2,7-, 2,8-, 2,3-, 5,6-, 6,7- and 
7,8-qmnoxalinediyl; l,8,-naphthyridinc-2,5-, 2,6-, 2,7-, 3,5-, 3,6-, 4,5-, 2,3- 
and 3,4-diyl; 2,6-, 2,7-, 4,6-, 4,7-, 6,7-pteridinediyl; 
pyra2olo[5,l-6]thiazoie-2,6-, 2,7-, 3,6-, 3,7-, 2,3- and 6,7.diyl; 
thiazolo[2,3-c]-l,2,4-tria2ole-2,5-, 2,6-, 5,6-diyl; 

2-oxo-l,3-ben2x>dioxole-4,5- and 5,6-diyl; l,3-dioxo-l//-isoindole-2,4-, 

2.5- , 4,5- and 5,6-diyl; 2-oxo-2i/-l-ben2opyran-3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 

4.6- , 4,7-, 4,8-, 5,6-, 6,7- and 7,8-diyl; [l,2,4]triazolo[l,5-fl]pyridine-2,5-, 

2.6- , 2,7-, 2,8-, 5,6-, 6,7- and 7,8-diyl; 

3,4-dihydro-2,4-dioxo-2H-l,3-ben20xazine-3,5-, 3,6-, 3,7-, 3,8-, 5,6-, 6,7- 
and 7,8-diyl; 2,3-dihydro-2-oxo-3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 

6.7- benzofurandiyl; thieno[3,2-</Jthiazole-2,5-, 2,6-, and 5,6-diyl; 
5,6,7,8-tetrahydro-2,5-, 2,6-, 2,7-, 2,8-, 3,5-, 3,6-, 3,7-, 3,8-, 4,5-, 4,6-, 4,7-, 

4.8- , 2,3- and 3,4-quinolinediyl; 

2,3-dihydro-l,l,3-trioxo-l,2-ben2isothia2ole-2,4-, 2,5-, 2,6-, 2,7-, 4,5-, 5,6- 
and 6,7-diyl; l,3-benzodioxole-2,4-, 2,5-, 4,5- and 5,6-diyl; 
2,3-dihydro-2,4., 2,5-, 2,6-, 2,7-, 3,4-, 3,5-, 3,6-, 3,7-, 4,5-, 5,6- and 
6,7-benzofurandiyl; 23-dihydro-l,4-benzodioxin-2,5-, 2,6-, 2,7-, 2,8-, 5,6- 
and 6,7-diyl; and 5,6,7,8-tetrahydro-4ii/-cyclohepta[&]thiophene-2,4-, 2,5-, 
2,6-, 2,7-, 2,8-, 3,4-, 3,5-, 3,6-, 3,7-, 3,8-, and 2,3-diyI; each aromatic ring 
system optionally substituted with one of R^, R^, or both R^ and R^; 
WisO; 

Rl is C1-C3 alkyl or C1-C3 haloalkyl; 

R2 is H; C1-C5 alkyl; CpC^ haloalkyl; or C3-C6 cycloalkyl; 

R^ and R^ are each independently halogen; cyano; nitro; C1-C5 alkyl; CpCg 
haloalkyl; C1-C5 alkoxy; CpCg haloalkoxy; CpQ alkylthio; C^-C^ 
alkylsulfonyl; C2-C5 alkylcarbonyl; €2*05 alkoxy carbonyl; 
(C,-C4 alkyl)NHC(O); (C1-C4 alkyl)2NC(0); ben2X)yl; or phenylsuifonyl; 
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Y is -Os -S(0)n-; -NR15.; .C(=0).; .CH(ORl5).; -CHj-; -CH2CH2-; -CH^CHs 

-CsCs -CHoOs -OCH2-; -CH2S(0)n-; •S(0)nCH2-; -CH20-N=C(R7)s 

-(R7)C=N-OCH(Rl5)-; -CCR'7)=N-Os or a direct bond; 
R7 is H; CpQ alkyl; CpC^ haloalkyl; CpC^ aUcoxy; CpQ alkylthio; C2'C^ 

aikenyl; C2-C5 aikynyi; C3-C5 cycioalkyl; halogen; or cyano; or 
when Y and an R^^ are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R'7)., R7 and said adjacently attached R^^ can be taken 

together as -(CH2)r J* such that J is attached to Z; 
Z is selected from the group C3-Cg cycioalkyl; phenyl; naphthaienyl; anthracenyl; 

phenanthrenyl; lif-pyrrolyl; furanyl; thienyl; liZ-pyrazolyl; lJf7-imidazolyi; 

isoxazolyl; oxazolyl; isothiazoiyl; thiazolyl; l//-l»2,3*tiiazolyl; 

2//-lA3-triazolyl; l//-l,2,4.triazoIyl; 4iM^,4.triazoiyl; l,2,3-oxadia2olyl; 

1 ,2,4-oxadiazolyl; 1,2,5-oxadiazolyl; 1,3,4-oxadiazoiyl; l^,3*thiadiazoiyl; 

1 ,2,4-thiadiazoly 1; 1 ,2,5-thiadiazoly 1; 1,3,4-thiadiazolyl; liZ-tetrazolyl; 

2//-tetra2olyl; pyridinyl; pyridazinyi; pyrimidinyl; pyrazinyl; 1,3,5-triazinyl; 

1^,4-triazinyl; l,2,4,5-tetra2inyl; li/-indolyl; benzofiiranyl; 

benzo[6]thiophenyl; 1 //-indazolyl; l/Z-benzimidazolyl; benzoxazolyl; 

benzothiazolyl; quinolinyl; isoquinolinyi; cinnolinyl; phthaiazinyl; 

quinazoiinyl; quinoxalinyl; 1 ,8-naphthyndinyl; pteridinyl; 

2,3-dihydro- 1 //-indeny 1; 1 ,2,3 ,4-tetrahydronaphthaleny 1; 

6,7,8,9-tetrahydro-5/?-benzocycloheptenyl; 

5,6,7,8,9, 1 0--hexahydrobenzocyclooctenyi; 2,3-dihydro*3-oxobenzofuranyi; 

1 .3- dihydro- 1 -oxoisobenzoiuranyl; 2,3*dihydro-2-oxobenzofuranyl; 

3 .4- dihydro-4-oxo-2//- 1 -benzopyrany 1 ; 
3,4-dihydro- 1 -0x0- 1 //-2-benzopyrany 1 ; 
3 ,4-dihydro-3-oxo- 1 /r-2-benzopyrany 1; 

3 ,4-dihy dro-2-oxo-2//- 1 -benzopyrany 1 ; 4-oxo-4i/- 1 -benzopyrany 1 ; 
2-0X0-2/^-1 -benzopyrany 1; 2,3,4,5-tetrahydro-5-oxo- 1 -benzoxepinyi; 
2,3,4,5-tetrahydro-2-oxo- 1 -benzoxepinyi; 

2.3- dihydro- 1 ,3-dioxo-l//-isoindolyl; 

1 ,2,3,4-tetrahydro- 1 ,3-dioxoisoquinolinyl; 

3.4- dihydro-2,4-dioxo-2iy- 1 ,3 -benzoxaziny 1; 2-oxo- 1 ,3-benzodioxoly 1 ; 
2,3-dihydro- l,l,3-trioxo-l,2-benzisothiazolyl; 9i/-fluorcnyl; azulenyl; and 
thiazolo[2,3-c]-l,2,4-triazolyl; each group substituted with R^ and 
optionally substituted with one or more R^^; and 

Rl5 is H; C,-C3 alkyl; or C3-C6 cycioalkyl. 
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3. A compound of Claim 2 wherein: 

E is selected from the group 1 ,2-phenylene; 1,6-, 1,7-, 1,2-, and 

2,3-naphthalenediyl; 2,3- and 3,4*furandiyl; 2,3- and 3,4-thiophenediyl; 2,3- 
and 3,4-pyridinediyl; 4,5-pyrimidinediyl; 2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- and 
6,7-ben2ofiirandiyI; and ben2o[Z>]thiophene-2,4-, 2,7-, 3,5-, 2,3-, 4,5-, 5,6- 
and 6,7-diyl; each aromatic ring system optionally substituted with one of 
R3, R4, or both R3 and R-*; 

Z is selected from the group phenyl; naphthalenyl; 2-thiazolyl; l,2,4-oxadia2olyl; 
l,3,4-oxadia2X)lyl; 1 ,2,4-thiadiazolyl; l,3,4-thiadia2X)lyl; pyridinyl; and 
pyrimidinyl; each group substituted with R^ and optionally substituted with 
one or more R^^; 

R7 is H; CpQ alkyl; CpC^ haloalkyl; CpCg alkoxy; CpCg alkylthio; C2-C6 
alkenyl; C2-C5 alkynyl; cyclopropyl; halogen; or cyano; 

R9 is C3-C5 cycloalkyl substituted with at least one member selected from 1-2 

halogen, 1-2 C1-C3 alkyl, 1-2 C1-C3 alkoxy, and one 2?\ C3-C6 cycloalkoxy 
optionally substituted with at least one member selected from 1-2 halogen, 
1-2 C1-C3 alkyl, 1-2 C1-C3 alkoxy, and one Z^; C1-C5 haloalkylsulfinyl; 
CpCfi haloalkylsulfonyl; thiocyanato; SiR22R23R24; GeR22R23R24; 

(R25)3Si-CsC-; C(=0)R29; C(-0)OR30; S(0)20R26; S(0)2N(R26)2; or 

0S(0)2R2^; or R9 is benzyloxy, phcnylethynyl, phenoxymethyl, phenylthio, 
phenylsulfonyl, benzylthio, pyridinylmethyloxy, pyridinyloxymethyl, 
pyridinylethynyl or furanyloxy, each optionally substituted on the aromatic 
ring with one of Rl i, Rl2, or both R^ ^ and Rl2; or R^ is C2-C6 alkyl or 
C2-C5 alkoxy substituted with 1-2 phenyl, naphthalenyl, phenoxy, 
benTyloxy, pyridinyl, pyrimidinyl, thienyl or furanyl, each aromatic ring 
optionally substituted with one of R^ ^ Rl^, or both R^ ^ and R*^; or R^ is 
-A^-Z^; 

each R*0 is independently halogen; C1-C4 haloalkyl; C2-C6 alkynyl; nitro; cyano; 

Si(R25)3; or (R25)3Si.CsC.; or 
when Y and an R^^ are attached to adjacent atoms on Z and Y is 

-CH20-N=C(R'7)., r7 and said adjacently attached R^^ can be taken 

together as -(CH2)r J- such that J is attached to Z; 
J is -CH2- or -CH2CH2-; 

7? is phenyl, furanyl, thienyl or pyridinyl, each optionally substituted with one of 
Rn,Rl2, orbothRll andRl2; 

is a direct bond; 

Z^ is 1,3-benzodioxolyl optionally substituted with one of R^ ^ Rl2, or both R* ^ 
and R^2; and 
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r is 1. 

4. A compound of Claim 3 wherein: 

E is selected from the group 1 ,2-phenylene; 2,3- and 3,4-thiophenediyl; and 2,3- 
and 3,4-p3aidinediyl; each aromatic ring system optionally substituted with 
one of R^, R^, or both R^ and R^; 

A is O or N; 

Xis OR^; 

Rl isCi-C3 alkyi; 

R2isHorCpC2 aikyl; 

Y is -Os -S(0)nS -NR>5.; .C(=0).; -CH(ORl5).; .CH2S -CH2CH2-; -CH=CHs 

-OCs -CH2OS -OCHjS -CH2S(0)nS -S(0)nCH2-; -CH20-N=C(R7)-; 
-(R7)C=N.OCH(Rl5).; -CH20C(=0)NHs .CH2S-C(R7)=Ns or a direct 
bond; 

Z is selected from the group phenyl; 2-thiazolyl; 1,2,4-thiadiazolyl; pyridinyl; and 
pyrimidinyl; each group substituted with R^ and optionally substituted with 
one or more R^^; 

R'7 is H; C1-C3 alkyI; CpCs haloalkyl; CpCa alkoxy; CpCs alkylthio; or 

cyclopropyl; and 
R^^ is H; C1-C3 alkyl; or cyclopropyl. 

5. A compound of Claim 4 wherein: 
Rl is methyl; 

R2 is methyl; 

Y is -Os -CH2O.; -CH20.N=C(R7).; or .(R7)C=N.0CH(R15).; 

R^ is C3-C5 cycioalkyl substituted with one 7?\ C3-C5 cycloalkoxy; 

SiR22R23R24; GeR22R23R24; (R25)3Si-CsCs S(0)20R26; S(0)2N(R26)2; 

or 0S(0)2R^^; or R^ is benzyloxy or p)rridinylmethyioxy, each optionally 
substituted on the aromatic ring with one of R^ ^ R^^, or both R^ ^ and Rl2; 
or R^ is C2-C6 alkyl substituted with phenyl optionally substituted with one 
of Rl 1, R^2 or both Rl l and Ri2; or R^ is -A^-Z^; 
each RlO is independently halogen; C1-C4 haloalkyl; C2-C6 alkynyl; or Si(R25)3; 
and 

7? is phenyl optionally substituted with one of Rl l, Ri2^ or both R* ^ and Rl2. 

6. A compound of Claim 5 wherein: 

Y is -O- or -CH20-N=C(R7)-; and 

R^ is C3-C6 cycioalkyl substituted with one Z^; Cj-C^ cycloalkoxy; 

SiR22R23R24. GeR22R23R24; or (R25)3Si-CsCs or R9 is benzyloxy 
optionally substituted on the aromatic ring with one of Rl 1, Rl2, or both Rl 1 
andRJ2;orR^is-A4-Z4. 
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7. The compound of Claim 6 which is selected from the group: 

4.[2-[[3-( 1 ,3-benzodioxol-5-yl)- 1 ,2,4.thiadiazoi-5-yl]oxy Jpheny l].2,4-dihydro. 
5-methoxy-2-methy 1-3//- 1 ,2,4-triazol-3-one; 

4-[2-[[[[l-[3-[dimethyl(3,3,3- 
5 trifluoropropyl)silyl]phenyl]ethylidcne]amino]oxy]methyI]phenyl]-2,4- 

dihydro-5-methoxy-2-methyl-3//- 1 ,2,4-triazol-3-one; 

4-[2-[3-[(2-chIorophenyl)methoxy]phenoxy]phenyI]-2,4-dihydro-5-methoxy-2- 
methyl-3//- 1 ,2,4-tria2ol-3-one; 

4-[2-[[3-[ 1 -(4-chlorophenyl)cyclopropyl]- 1 ,2,4-thiadiazol-5-yl]oxy]phenyl]- 
1 0 2,4-dihydiro-5-methoxy-2-methyl-3/f- 1 ,2,4-triazol-3-one; 

4-[2-[[3-[ 1 -(4-chiorophenyl)cyclopropyl]- 1 ,2,4-thiadiazol-5-yl]oxy]-6- 
methylphcnyl]-2,4-dihydro-5-methoxy-2-methyI-3//- 1 »2,4-triazol-3-one; 
2,4-dihydro-5.methoxy-2-methyI-4-[2.[[[[l .[3- 

[tris(triiluoromethyl)gemiyI]phenyl]ethylidene]a]3uno]oxy]methyI]phenyl]-3//^ 
15 1 ,2,4-triazol-3-one; and 

2,4-dihydro-5-methoxy-2-methyl-4-[2-[3-[2- 
(trimethylsilyl)ethynyl]phenoxy]phenyl]-3//- 1 ^,4-triazol-3-one. 

8. A fungicidal composition comprising a fimgicidally effective amount of a 
compound of Claim 1 and at least one of a surfactant, a solid diluent or a liquid diluent. 

20 9. A method for controlling plant diseases caused by fungal plant pathogens 

comprising applying to the plant or portion thereof, or to the plant seed or seedling, a 
fimgicidally effective amount of a compound of Claim 1 . 

10. An arthropodicidal composition comprising an arthropodicidally effective 
amount of a compound of Claim 1 and at least one of a surfactant, a solid diluent or a 

25 liquid diluent. 

11. A method for controlling arthropods comprising contacting the arthropods 
or their environment with an arthropodicidally effective amount of a compound of 
Claim 1. 
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(54) Bezeichnung: UNGES ATHGTE OXIMETHER UND IHRE VERWENDUNG ZUR BEKAMPFUNG VON S 
UND TIERISCHEN SCHADLINGEN 




(1) 



(57) Abstract: The invention relates to unsaturated oxime ether compounds of formula (1) in which the substituents are as defined 
in the description. Said compounds are used to control harmful fungi and veterinar>' pests. 



(57) Zusammenfassung: Die vorliegende Erfindung betrifft ungesattigte Oximether-Verbindungen der Formel (1), in welcher die 
Substimenten wie in der Beschreibung definiert sind. Die erfindungsgemassen Verbindungen sind zur Bekampfung von Schadpilzen 
und tienschen Schadlingen brauchbar. 
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PCT/EPOO/09000 



Ungesattigte Oximether und ihre Verwendung zur Bekampfung von 
Schadpilzen und tierischen Schadlingen 

5 Beschreibung 

Die vorliegende Erfindung betrifft ungesattigte Oximether, 2wi- 
schenprodukte zu ihrer Herstellung und ihre Verwendung zur Be- 
kampfung von Schadpilzen und tierischen Schadlingen. 

10 

Fungizid wirkende Oximether-Verbindungen sind bereits bekannt. 
Beispielsweise in WO 95/14009, WO 96/17851, WO 96/36229, WO 
96/36615, WO 96/36616, WO 96/36633, WO 97/0612, WO 98/05652 und 
WO 98/23155 sind Strobilurine mit Triazolon-Pharmakophoren der 
15 Formel beschrieben: 




worin R17 und Ris fiir H, Ci-Ca-Alkyl oder Phenyl stehen. 



Verbindungen mit ungesattigten Oximether-Seitenketten sind be- 
reits aus EP 386561A, EP 579124A, EP 585751A, EP 672347A, EP 
3Q 673923A, WO 97/30032 und WO 97/33874 bekannt. 

Davon ausgehend, liegt der vorliegenden Erfindung die Aufgabe zu- 
grunde, Verbindungen mit verbesserter Wirkung und/oder verbrei- 
tertem Wirkungsspektrum bereitzustellenl Uberraschenderweise 
35 ^rde nun gefunden, dass diese Aufgabe gelost wird mit Verbindun- 
gen, welche einen Triazolon-Pharmakophor und eine ungesattigte 
Oximether-Seitenkette aufweisen . 

Die vorliegende Erfindung betrifft daher ungesattigte Oximether- 
Verbindungen der Formel 1 



45 
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R3 



R7 

in der die Substituenten die folgenden Bedeutungen haben: 

10 

-OCH2-, -C(Rio)=N-0-CH2- (das CHa-Ende ist dabei jeweils 
an die Phenylgruppe gebunden, welche den Triazolonrest 

tragt) ; 



W 



15 

X 



Ri 



20 

R2 



n 



Halogen, Ci-C4-Alkyl, Ci-C4-Alkoxy; 

H, Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
Ci-C4-Alkoxy; 

H, Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
Ci-C4-Alkoxy; 

1 Oder 2; 



R? 



R3 H, Ci-C4-Alkyl; 

R5 H, Ci-C4-Alkyl, C2-C4-Alkenyl; 

Rg H, Ci-C4-Alkyl, Ci-C4-Halogenalkyl, C2-C4-Alkenyl , Aryl; 

H, Halogen, Ci-Ce-Alkyl, Ci-Ce-Halogenalkyi, Cj-Ce-Alke- 
nyl, C2-C6-Halogenalkenyl , Ca-Cg-Cycloalkyl , 
C3-C6-Halogencycloalkyl, gegebenenfalls substituiertes 

Aryl; 

H, Halogen, Ci-Ce-Alkyl, Ci-Cg-Halogenalkyl, Cz-Ce-Alke- 
nyl, C2-C6-Halogenalkenyl , Cs-Ce-Cycloalkyl , Ca-Ce-Halo- 
gencycloalkyl, gegebenenfalls substituiertes Aryl, oder 

*° R7 und Rs bilden, zusairanen mit den Kohlenstof fatomen, an die sie 

gebunden sind, einen ungesattigten Heterocyclus mit 5- 
oder e-Ringatomen, der ein oder zwei Heteroatome auf- 
weist, die unabhangig voneinander ausgewShlt sind unter 
einem Stickstoff-, Sauerstoff- und Schwefelatom und der 
gegebenenfalls mit einem oder zwei Resten substituiert 
sein kann, die unabhangig voneinander ausgewShlt sind un. 



Rs 
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C^^lkyl, Halogen, Nitro, CN, hWo 
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ter Ci-C^^lkyl, Halogen, Nitro, CN, H^bgen-Ci-C4-Alkyl, 
OH, Ci-C4-Alkoxy, gegebenenf alls substituiertes Aryl, 
C2-C4-Alkenyl , Halogen-C2-C4-Alkenyl , C2-C4-Alkinyl , Halo- 
gen-C2-C4-Alkinyl ; 

5 

R9 H, Halogen, Ci-Ce-Alkyl, Ci-Ce-Halogenalkyl , C2-C6-Alke- 

nyl , C2-C6-Halogenalkenyl , Ca-Ce-Cycloalkyl , Cs-Ce-Halo- 
gencycloalkyl, gegebenenf alls substituiertes Aryl; 

10 Rio H, Halogen, Ci-C4-Alkyl. 

Die vorstehend aufgefiihrten Bedeutungen stellen Sammelbegrif f e 
fiir individuelle Aufzahlungen der einzelnen Gruppenmitglieder 
dar. Samtliche Kohlenstof f ketten konnen geradkettig oder ver- 
15 zweigt sein. Halogenierte Substituenten tragen vorzugsweise 1 bis 
5 gleiche oder verschiedene Halogenatome . 

Im Einzelnen bedeuten beispielsweise: 

20 - Halogen: Fluor, Chlor, Brom, Jod, vorzugsweise Fluor oder 
Chlor; 

- Ci-C4-Alkyl: Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 
1-Methylpropyl , 2 -Methylpropyl , 1 , 1-Dimethylethyl , vor zugs- 

25 weise Methyl; 

- Ci-Ce-Alkyl: Ci-C4-Alkyl wie vorstehend genannt, sowie 
n-Penty 1 , 1 -Met hy Ibu ty 1 , 2 -Met hylbuty 1 , 3 -Me thy Ibuty 1 , 

2 , 2-Diinethylpropyl , 1-Ethylpropyl , n-Hexyl , 1 , 1-Dimethyl- 
30 propyl, 1 , 2-Dimethylpropyl , 1-Methylpentyl, 2-Methylpentyl, 

3-Methy Ipenty 1 , 4 -Methy Ipenty 1 , 1,1 -Dimethy Ibutyl , 

1 . 2 - Dimethy Ibutyl , 1 , 3 -Dimethy Ibutyl , 2 , 2 -Dimethy Ibutyl , 

2. 3 - Dimethy Ibutyl, 3 , 3 -Dime thy Ibutyl, 1-Ethylbutyl, 2-Ethyl- 
butyl , 1,1, 2-Trimethylpropyl , 1,2, 2-Trimethylpropyl , 

35 1-Ethyl-l-methylpropyl , l-Ethyl-2 -methylpropyl, vorzugsweise 

Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl oder 
1, 1 -Dimethy le thy 1; 

C2-C6-Alkenyl : Ethenyl, Prop-l-en-l-yl, Prop-2-en-l-yl , 
40 1-Methylethenyl, n-Buten-l-yl, n-Buten-2-yl , n-Buten-3-yl, 

1-Methylprop-l-en-l-yl, 2-Methylprop-l-en-l-yl, 1-Methyl- 
prop-2-en-l-yl, 2-Methylprop-2-en-l-yl, n-Penten-l-yl , 
n-Penten-2-yl , n-Penten-3-yl , n-Penten-4-yl , 1-Methyl- 
but-l-en-l-yl, 2-Methylbut-l-en-l-yl, 3-Methylbut-l-en-l-yl, 
45 1 -Me thy Ibut- 2 -en- 1 -y 1 , 2 -Methy lbut-2 -en- 1-yl , 3 -Methy 1- 

but-2-en-l-yl, l-Methylbut-3-en-l-yl, 2-Methylbut-3-en-l-yl, 
3 -Met hy Ibut- 3 -en- 1 -y 1 , 1 , 1 -Dime thy 1 -prop-2 -en- 1 -y 1 , 
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1 , 2-Dime^l-prop-l-en-l-yl , 1 , 2-DimetW-prop-2-en-l-yl , 

1- Ethylprop-l-en-2-yl, l-Ethylprop-2-en-l-yl, 
n-Hex-l-en-l-yl, n-Hex-2-en-l-yl, n-Hex-3-en-l-yl, 
n-Hex-4-en-l-yl, n-Hex-5-en-l-yl, 1-Methylpent-l-en-l-yl, 

5 2-Methyl-pent-l-en-l-yl, 3-Methylpent-l-en-l-yl, 

4-Methylpent-l-en-l-yl, l-Methylpent-2-en-l-yl, 

2- Methylpent-2-en-l-yl, 3-Methylpent-2-en-l-yl, 
4-Methylpent-2-en-l-yl, l-Methylpent-3-en-l-yl, 
2-Methylpent-3-en-l-yl, 3-Methylpent-3-en-l-yl, 

10 4-Methylpent-3-en-l-yl, l-Methylpent-4-en-l-yl, 

2 -Met hy lpent-4 -en- 1 -y 1 , 3 -Met hy lpent-4 -en- 1 -y 1 , 
4-Methylpent-4-en-l-yl, 1 , l-Dimethyl-but-2-en-l-yl, 
1, l-Dimethyl-but-3-en-l-yl, l, 2-Dimethyl-but-l-en-l-yl, 
1 , 2-Diinethyl-but-2-en-l-yl, 1 , 2-Dimethyl-but-3-en-l-yl, 
15 1 , 3-Dimethyl-but-l-en-l-yl , 1 , 3-Dimethyl-but-2-en-l-yl, 

l,3-Diinethyl-but-3-en-l-yl, 2,2-Dimethyl-but-3-en-l-yl, 
2 , 3-Diinethyl-but-l-en-l-yl , 2 , 3-Diinethyl-but-2-en-l-yl, 
2 , 3-Diinethyl-but-3-en- 1-yl , 3 , 3-Diinethyl-but-l-en-l-yl , 
3 , 3 -Dimethyl -but-2 -en- 1-yl , 1-Ethylbut-l-en-l-yl , 

20 i-Ethylbut-2-en-l-yl, l-Ethylbut-3-en-l-yl, 

2 -E t hy Ibut- 1 -en- 1 -y 1 , 2 -E t hy Ibut- 2 -en- 1-y 1 , 
2-Ethylbut-3-en-l-yl, 1, l,2-Trimethylprop-2-en-l-yl, 
l-Ethyl-l-niethyl-prop-2-en-l-yl, 
l-Ethyl-2-methyl-prop-l-en-l-yl, 

25 i-Ethyl-2-methyl-prop-2-en-l-yl, vorzugsweise Ethenyl oder 

Prop-2-en-l-yl; 

C2-C4-Alkinyl: Ethinyl, Prop-l-in-l-yl, Prop-2-in-3-yl, 
n-But-l-in-l-yl, n-But-l-in-4-yl, n-But-2-in-l-yl, vorzugs- 
30 weise Prop-2-in-l-yl; 

- Ci-C2-Halogenalkyl: z. B. Chlormethyl, Dichlormethyl, Tri- 
chlormethyl, Fluormethyl, Dif luormethyl , Trif luormethyl, 
Chlorfluormethyl, Dichlor fluormethyl, Chlordif luormethyl, 
1-Fluorethyl, 2-Fluorethyl, 2,2-Dif luorethyl, 2,2,2-Trifluor 
ethyl, 2-Chlor-2-f luorethyl, 2 -Chlor-2 , 2-dif luorethyl, 
2, 2-Dichlor-2-f luorethyl, 2,2,2-Trichlorethyl, Pentaf luor- 
ethyl, vorzugsweise Dif luormethyl oder Trif luormethyl; 

Ci-Ce-Halogenalkyl: Ci-Ce-Alkyi wie vorstehend genannt, das 
partiell oder vollstandig durch Fluor, Chlor und/oder Brom 
substituiert ist, also z. B. die vorstehend genannten 
Ci-C2-Halogenalkylreste, sowie 3-Chlorpropyl oder Heptafluor- 
propyl, vorzugsweise Trif luormethyl, Pentaf luorethyl oder 
45 Heptaf luorpropyl; 



35 



40 - 
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:enyl: C2-C6-Alkenyl wie vor^fShend genannt, 
das partiell oder vollstandig durch Fluor, Chlor und/oder 
Broro substituiert ist, also z. B. 2-Chlorallyl, 3-Chlorallyl 
Oder 3,3-Dichlorallyl; 

5 

C2-C4-Halogenalkinyl : C2-C4-Alkinyl wie vorstehend genannt, 
das partiell oder vollstandig durch Fluor, Chlor und/oder 
Brom substituiert ist, z. B. Chlorethinyl , 3-Chlorpropinyl; 

10 - C3-C6-Cycloalkyl: Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclo- 
hexyl, vorzugsweise Cyclopropyl, Cylopentyl oder Cyclohexyl; 

Halogen-Ca-Cfi-cycloalkyl : C3-C6 wie vorstehend genannt, das 
partiell oder vollstandig durch Fluor, Chlor und/oder Brom 
15 substituiert ist, also z. B. 2-, 3- oder 4-Chlorcyclopentyl, 

2-, 3- Oder 4 -Chlor cyclohexyl, 2,3,4-Trichlorcyclopentyl oder 
2,3,4,5, 6 -Pentachlor cyclohexyl ; 

Aryl steht vorzugsweise fur Phenyl und Naphthyl, insbesondere 
20 fiir Phenyl. 

Der ungesattigte Heterocyclus mit 5- oder 6-Ringatonien kann aro- 
matisch Oder nicht-aromatisch sein. Bei einem aromatischen Hete- 
rocyclus handelt es sich insbesondere urn 2-Furyl, 3-Furyl, 
25 2-Thienyl, 3-Thienyl, 2-Pyrrolyl, 3-Pyrrolyl, 3-Isoxazolyl, 

4- Isoxazolyl, 5-lsoxazolyl, 3-Isothiazolyl, 4-lsothiazolyl, 

5- lsothiazolyl, 3-Pyrazolyl, 4-Pyrazolyl, 5-Pyrazolyl, 2-Oxa- 
zolyl, 4-Oxazolyl, 5-Oxazolyl, 2-Thiazolyl, 4-Thiazolyl, 
5-Thiazolyl, 2-Imidazolyl, 4-Imidazolyl, l,2,4-Oxadiazol-3-yl, 

30 l,2,4-Oxadiazol-5-yl, l,2,4-Thiadiazol-3-yl, 

1,2, 4-Thiadiazol-5-yl , 1,2 , 4-Triazol-3-yl , 1,3, 4-Oxadiazol-2-yl , 
l,3,4-Thiadiazol-2-yl, 1 , 3 , 4-Triazol-2-yl, 2-Pyridinyl, 
3-Pyridinyl, 4-Pyridinyl, 3-Pyridazinyl, 4-Pyridazinyl, 
2-Pyriinidinyl, 4-Pyrimidinyl, 5-Pyrimidinyl , 2-Pyrazinyl, insbe- 

35 sondere Furanyl, Thienyl, Oxazolyl und Thiazolyl. 

wenn der Arylrest substituiert ist, weist er vorzugsweise einen 
Oder zwei Substituenten auf, die unabhangig voneinander ausge- 
wahlt sind unter Halogen, insbesondere Fluor oder Chlor, C1-C4-AI- 
40 kyl, Ci-C4-Halogenalkyl, Ci-C4-Alkoxy , Nitro, OH und CN. Bevorzugt 
ist Halogen und/oder Ci-C4-Alkyl. 

Vorzugsweise haben die Substituenten in der Formel 1 folgende Be- 
deutung : 

45 

X Ci-C4-Alkoxy Oder Halogen, insbesondere Ci-C4-Alkoxy ; 
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Ri H, Ci^-Alkyl, Halogen, Halogen-Ci:^Alkyl, insbesondere 

H Oder Ci-C4-Alkyl; 

R2 H, Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl, insbesondere 

5 H Oder Ci-C4-Alkyl; 

R3 Ci-C4-Alkyl; 

R5 H Oder Ci-C4-Alkyl; 

R6 H, Ci-C4-Alkyl Oder Halogen-Ci-C4-Alkyl, insbesondere H 

Oder Ci-C4-Alkyl; 



15 



20 



25 



30 



H, Halogen, Ci-Ce-Alkyi, Halogen-Ci-Ce-Alkyi, Ca-Ce-Cyclo- 
alkyl, C3-C6-Halogencycloalkyl oder Phenyl, insbesondere 
H, Halogen, Ci-Cc-Alkyi und besonders bevorzugt H oder 
Halogen; 

H, Halogen, Ci-Ce-Alkyi, Halogen-Ci-Cg-Alkyl, Cs-Cfi-Cyclo- 
alkyl, C3-C6-Halogencycloalkyl, Cz-Ce-Alkenyl oder Phenyl, 
insbesondere H, Halogen, Ci-Ce-Alkyi; oder 

R, und R8 stehen zusammen, mit den Kohlenstof f atomen, an die sie 

gebunden sind, fur Thienyl, Furyl, Oxazolyl oder Thiazo- 
lyl, wobei diese Gruppen gegebenenf alls substituiert sxnd 
durch Ci-C4-Alkyl, Halogen oder Phenyl, das gegebenen- 
falls durch ein oder zwei Halogen substituiert sein kann 
und insbesondere fur Thienyl oder Oxazolyl, wobei diese 
Gruppen gegebenenf alls durch ein oder zwei Halogen oder 
Phenyl substituiert sein konnen und der Phenyl -Substi- 
tuent seinerseits durch ein oder zwei Halogen substi- 
tuiert sein kann; 



R9 

35 



H, Halogen, Ci-Ce-Alkyi, Halogen-Ci-Cg-Alkyl, Ca-Cg-Cyclo- 
alkyl, C3-C6-Halogencycloalkyl oder Phenyl, insbesondere 
H, Halogen, Ci-Cg-Alkyl und besonders bevorzugt H oder 
Halogen; 



40 



Rio H Oder Ci-C4-Alkyl; 

Die oxim-seitenkette kann in o-, m- oder p-Position zu W an den 
Phenylring gebunden sein. Bevorzugt ist die p-Position. 



Der Rest Ri steht vorzugsweise in 6-Position. 

45 
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wenn die Oxim-Se^feikette in p-Position zu W gjfcden ist, steht 
der Rest R2 vorzugsweise in 2- und/oder 5-Position. 

Bevorzugte Ausf uhrungsf ormen sind die Verbindungen der Formel 1, 
5 worin die Substituenten die folgenden Bedeutungen haben: 

A) 

W -OCH2-, -C(Rio)=N-0-CH2; 

10 

X Halogen, Ci-C4-Alkyl, Ci-C4-Alkoxy ; 

H, Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl ; 

15 R2 H, Ci-.C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl; 

R3 H, Ci-C4-Alkyl; 

n 1 Oder 2; 

20 

R5 H Oder Ci-C4-Alkyl; 

Re H, Ci-C4-Alkyl, Halogen-Ci-C4-Alkyl; 

25 R7 H, Halogen, Ci-Cg-Alkyl, Halogen-Ci-Ce-Alkyl, Cs-Ce-Cyclo- 

alkyl, C3-C6-Halogencycloalkyl, Phenyl; 



H, Halogen, Ci-C6-Alkyl, Halogen-Ci-Ce-Alkyl, Cs-Ce-Cyclo- 
alkyl, C3-C6-Halogencycloalkyl, Cz-Cg-Alkenyl, Phenyl; 
30 Oder 



R7 und Rb zusammen mit den Kohlenstof f atomen, an die sie gebunden 
sind, bilden einen ungesattigten Heterocyclus mit 5- oder 
6-Ringatomen, der ein oder zwei Heteroatome aufweist, die 

35 unabhangig voneinander ausgewahlt sind unter einem Stick- 

stoff-, Sauerstoff- und Schwef elatom und der gegebenen- 
falls mit einem oder zwei Resten substituiert sein kann, 
die unabhangig voneinander ausgewahlt sind unter 
Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl, Ci-C4-Alkoxy 

40 und Phenyl, das gegebenenf alls durch ein oder zwei Halo- 

gen Oder Ci-C4-Alkyl substituiert ist; 

R9 H, Halogen, Ci-Ce-Alkyi, Halogen-Ci-Cg-Alkyl, Ca-Ce-Cyclo- 

alkyl, Cs-Ce-Halogencycloalkyl, Phenyl; 

45 

Rio H, Halogen, Ci-C4-Alkyl. 
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8 





B) 

W -OCH2-, -C(Rio)=N-0-CH2; 

5 X Halogen, Ci-C4-Alkoxy; 

Ri H, Ci-C4-Alkyl; 

R2 H, Ci-C4-Alkyl; 

10 

n 1 Oder 2; 

R3 Ci-C4-Alkyl; 
15 R5 H, Ci-C4-Alkyl; 

Re H, Ci-C4-Alkyl; 

R7 H, Halogen, Ci-Ce-Alkyl; 

20 

Rg H, Halogen, Ci-Ce-Alkyi; oder 

R7 und Rs bilden zusammen mit den Kohlenstof f atomen, an die sie 

gebunden sind, Thienyl, Furanyl, Oxazolyl, Thiazolyl, wo- 
25 bei diese Gruppen ein oder zwei Substituenten aufweisen 

konnen, die unabhangig voneinander ausgewahlt sind unter 
Ci-C4-Alkyl, Halogen und Phenyl, das gegebenenf alls durch 
ein Oder zwei Halogen substituiert ist; 

30 R9 H, Halogen, Ci-Ce-Alkyl; 

Rio H, Ci-C4-Alkyl; 

C) 

35 

W -OCH2-, -C(Rio)=N-0-CH2; 

X Ci-C4-Alkoxy; 

40 Ri H; 

R2 H, Ci-C4-Alkyl; 



n 

45 

R3 



1 Oder 2 ; 
Ci-C4-Alkyl; 
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H, Ca-C4^Kkyl; 
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Re 



H, Ci-C4-Alkyl; 



5 R? 



H , Halogen ; 



Re 



H, Ci-C4-Alkyl, Halogen; Oder 



R7 und Re bilden zusammen mit den Kohlenstof f atomen, an die sie 
10 gebunden sind Thiophenyl oder Oxazolyl, wobei diese Grup- 

pen gegebenenfalls durch ein oder zwei Halogen oder Phe- 
nyl substituierl: sind und das Phenyl gegebenenfalls durch 
ein Oder zwei Halogen substituiert ist; 



15 R9 



H, Halogen; 



Rio 



H, Ci-C4-Alkyl 



20 



Weitere Ausfiihrungsf ormen sind 
D) Verbindungen der Forme 1 la: 



25 



R9 o 



30 





N-N 



la 



worin die Substituenten die folgende Bedeutungen besitzen: 



35 X 



Chlor , Methoxy ; 



R2 



Chlor, Methyl; 



n 



40 



1 Oder 2, wobei R2 in 2-Position zum Sauerstof f-Substi 
tuenten steht, wenn n = 1 und in 2,5-Position, wenn 
n = 2; 



R5 



H, Methyl, Ethyl; 



45 R7 



H, Methyl, Chlor; 
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lecn-v 



PCT/EPOO/09000 



10 



H, mIHyI, Ethyl, Chlor, Phenyl, E«yl, Prop-l-en-l-yl; 




Rg 



H, Methyl, Chlor; 



5 E) verbindungen der Formel lb 



CH3 



10 



15 





N-N 

/ 

CH3 



lb 



worm 



die substituenten die folgenden Bedeutungen besitzen 



20 



Chlor, Methoxy; 



25 



30 



R5 



R7 



R9 



H, Methyl, Ethyl; 
H, Methyl, Chlor; 



H, Methyl, Ethyl, Chlor, Phenyl, Ethenyl, Prop-l-en-l-yl; 



H, Methyl, Chlor 



Die oxim-seitenkette ist dabei vorzugsweise in p-Position gebun- 
den. 

F) Verbindungen der Formel Ic: 



40 




Ic 



45 
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worin R bedeutet^^ 

Thiophen-2-yl, Thiophen-3-yl, Furan-2-yl, Furan-3-yl, 
5-Chlor-thiophen-2-yl , 5-Brom-thiophen-2-yl , 5-Chlor-f uran-2-yl , 
5 5-Brom-furan-2-yl, 5-Methyl-thiophen-2-yl, 5-Phenyl-thio- 

phen-2-yl, 5-Methyl-furan-2-yl, 5-Phenyl-furan-2-yl, Oxazol-4-yl, 
Oxazol-5-yl , 2- { p-Chlorphenyl ) oxazol-4 -y 1 , 2 - ( p-Brom~phenyl ) oxa- 
2ol-4-yl, Thia2ol-4-yl, Thiazol-S-yl. 

10 Die Reste X, R2 und R5 haben dabei die oben angegebenen Bedeutun- 
gen oder vorzugsweise folgende Bedeutungen: 

X Chlor, Methoxy; 

15 R2 2-Methyl, 2-Chlor, 2 , 5-Dimethyl; 

R5 H, Methyl, Ethyl. 

G) Verbindungen der Foriuel Id, le und If: 

20 





% 



45 
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N-N 

/ 

CH3 

1f 



worin R bedeutet: 

Thiophen-2.yl, Thiophen-3-yl, ^""^"^-Vl ' /""""^-y^' ^'"^f 
thiophen-2-yl, 5-Brom-t:hiophen-2-yl , ^"f ^"^r^"^^' n!^. 

furan-2-yl, 5-Methyl-thiophen-2-yl, 5-Phenyl-thiophen-2-yl, 5 Me 
thvl-furanl2-yl, 5-Phenyl-f uran-2-yl , Oxazol-4-yl, Oxazol-S-yl, 
nP-c"orphenyl)oxazol.4-yl, 2.(p-Bro™-phenyl )oxazol-4-yl, Th.a. 

zol-4-yl, Thiazol-5-yl. 

Die Reste X und R5 haben die oben angegebenen Bedeutungen Oder 
20 vorzugsweise folgende Bedeutungen: 

V Chlor, Methoxy; 



R5 H, Methyl, Ethyl. 



25 



35 



insbesondere sind im Hinblick auf ihre Verwendung die 
den zusarmnengestellten Verbindungen der Formeln Ic bis If bevor- 
zugt. Die dabei fur einen Substituenten genannten Gruppen stellen 
auflerdem fur sich betrachtet, unabhangig von der Kombmation, xn 
30 der sie genannt sind, eine besonders bevorzugte Ausgestaltung des 
betreffenden Substituenten dar: 

a) verbindungen der allgemeinen Formel Ic, in der R2 fiir 2-Me- 
thyl (bezogen auf den Sauerstoff substituenten) , X fur Chlor 
und R5 fur wasserstof f stehen und R einer zeile der Tabelle 1 
entspr icht . 

verbindungen der allgemeinen Formel Ic, in der R2 fur 2-Me- 
thyl (bezogen auf den Sauerstoff substituenten) , X fur Methoxy 
und R5 fur wasserstoff stehen und R einer Zeile der Tabelle 1 
entspricht . 

c) verbindungen der allgemeinen Formel Ic, in der fiir 2-Chlor 
(bezogen auf den Sauerstoff substituenten) , X fur Chlor und R5 
fur wasserstoff stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 



b) 



40 
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d) Verbindungen^K: allgemeinen Formel Ic, in^^: R2 fiir 2-Chlor 
(bezogen auf den Sauerstof f substituenten) , X fur Methoxy und 
R5 fiir Wasserstoff stehen und R einer Zeile der Tabelle 1 
entspricht . 

5 

e) Verbindungen der allgemeinen Formel Ic, in der R2 fur 2,5-Di- 
methyl (bezogen auf den Sauerstof f substituenten) , X fur Chlor 
und R5 fur Wasserstoff stehen und R einer Zeile der Tabelle 1 
entspricht . 



10 

f) 



15 

g) 



Verbindungen der allgemeinen Formel Ic, in der R2 fiir 2,5-Di- 
methyl (bezogen auf den Sauerstof f substituenten) , X fur Me- 
thoxy und R5 fur Wasserstoff stehen und R einer Zeile der Ta- 
belle 1 entspricht - 



verbindungen der allgemeinen Formel Ic, in der R2 fur 2-Me- 
thyl (bezogen auf den Sauerstof f substituenten) , X fur Chlor 
und R5 fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

20 

h) Verbindungen der allgemeinen Formel Ic, in der R2 fiir 2-Me- 
thyl (bezogen auf den Sauerstof f substituenten) , X fur Methoxy 
und R5 fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

25 

i) Verbindungen der allgemeinen Formel Ic, in der R2 fiir 2-Chlor 
(bezogen auf den Sauerstof f substituenten) , X fur Chlor und R5 
fur Methyl stehen und R einer Zeile der Tabelle 1 entspricht. 

30 j) Verbindungen der allgemeinen Formel Ic, in der R2 fiir 2-Chlor 
(bezogen auf den Sauerstof f substituenten) ^ X fiir Methoxy und 
R5 fiir Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

35 k) Verbindungen der allgemeinen Formel Ic, in der R2 fiir 2,5-Di- 
methyl (bezogen auf den Sauerstof f substituenten) , X fiir Chlor 
und R5 fiir Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

40 1) Verbindungen der allgemeinen Formel Ic, in der R2 fiir 2,5-01- 
methyl (bezogen auf den Sauerstof f substituenten) , X fiir Me- 
thoxy und R5 fiir Methyl stehen und R einer Zeile der Tabelle 
1 entspricht. 



45 



n) 



10 

o) 



15 p) 



20 q) 
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m) Verbindufti der allgemeinen Formel IcW der R2 fiir 2-Me- 
thyl (bezogen auf den Sauerstof f substituenten) , X fur Chlor 
und Rs fiir Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht . 

Verbindungen der allgemeinen Formel Ic, in der R2 fur 2-Me- 
thyl (bezogen auf den Sauerstof f substituenten) , X fur Methoxy 
und Rs fiir Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht . 

verbindungen der allgemeinen Formel Ic, in der R2 fiir 2-Chlor 
(bezogen auf den Sauerstof f substituenten) , X fur Chlor und R5 
fur Ethyl stehen und R einer Zeile der Tabelle 1 entsprxcht. 

verbindungen der allgemeinen Formel Ic, in der R2 fur 2-Chlor 
(bezogen auf den sauerstof f substituenten) , X fur Methoxy und 
Rs fur Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht • 

verbindungen der allgemeinen Formel Ic, in der R2 fur 2,5-Di- 
methyl (bezogen auf den sauerstof f substituenten) , X fur Chlor 
und Rs fiir Ethyl stehen und R einer Zexle der Tabelle 1 ent- 
spricht. 

verbindungen der allgemeinen Formel Ic, in der R2 fiir 2,5-Di- 
methyl (bezogen auf den sauerstof f substituenten) , X fur Me- 
thoxy und Rs fiir Ethyl stehen und R einer Zeile der Tabelle 1 
entspr icht . 

30 s) verbindungen der allgemeinen Formel Id, in der X fur Chlor 

und Rs fur wasserstoff stehen und R einer Zeile der Tabelle 1 
entspr icht . 

t) verbindungen der allgemeinen Formel Id, in der X fur Methoxy 
35 und R5 fiir Wasserstoff stehen und R einer Zeile der Tabelle 1 

entspr icht . 

u) verbindungen der allgemeinen Formel Id, in der X fiir Chlor 

und Rs fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
40 spricht. 

V) verbindungen der allgemeinen Formel Id, in der X fur Methoxy 
und R5 fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht . 



25 r) 
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w) verbindungeflBRr allgemeinen Formel Id, in^^ X fur Chlor 

und Rs fur Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht . 

5 X) Verbindungen der allgemeinen Formel Id, in der X flir Methoxy 
und Rs fur Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht . 

y) Verbindungen der allgemeinen Formel le, in der X fiir Chlor 
10 und Rs fur Wasserstof f stehen und R einer Zeile der Tabelle 1 

entspricht . 

z) Verbindungen der allgemeinen Formel le, in der X fur Methoxy 
und Rs fur Wasserstoff stehen und R einer Zeile der Tabelle 1 
15 entspricht. 

aa) verbindungen der allgemeinen Formel le, in der X fur Chlor 
und Rs fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

20 

ab) Verbindungen der allgemeinen Formel le, in der X fur Methoxy 
und Rs fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht . 

25 ac) Verbindungen der allgemeinen Formel le, in der X fiir Chlor 

und Rs fiir Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

ad) verbindungen der allgemeinen Formel le, in der X fiir Methoxy 
30 und Rs fiir Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

ae) Verbindungen der allgemeinen Formel If, in der X fiir Chlor 
und Rs fiir Wasserstoff stehen und R einer Zeile der Tabelle 1 

35 entspricht. 

af ) Verbindungen der allgemeinen Formel If, in der X fiir Methoxy 
und Rs fiir Wasserstoff stehen und R einer Zeile der Tabelle 1 
entspricht. 

40 

ag) Verbindungen der allgemeinen Formel If, in der X fiir Chlor 
und Rs fiir Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 



45 
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ah) VerbindunWi der allgemeinen Formel lf,W der X "^^^^oxy 
und R5 fur Methyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

5 ai) verbindungen der allgemeinen Formel If, in der X fur Chlor 

und R5 fur Ethyl stehen und R einer Zeile der Tabelle 1 ent- 
spricht. 

aj) verbindungen der allgemeinen Formel If, in der X fur Methoxy 
10 und Rs f iir Ethyl stehen und R einer Zeile der Tabelle 1 ent- 

spricht. 



Tabelle 1 

iv\ tv K\ und (Z) bezieht sich auf die Substi^ 
15 Die Nennung von (E), {^,^) una 

tuenten an der in R angegebenen Doppelbindung. 



Nummer 
IT 



30 



4. 



5. 



10. 



11. 



-CH=CH2 



(E) 



-CH=CH-CH3 



(Z) 



-CH=CH-CH3 



-CH=C(CH3)2 



(E) 



-CH==CH-C2J 



(Z) 



-CH=CH-C2H5 



(E) 



-CH=C(CH3)-C2H5 



(Z) 



-CH=C(CH3)-C2H5 



-.CH=C(C2H5)2 



12. 

13 . 1 


(E) 
(Z) 


-CH=C(C1)-CH 

_rH=r(n\-CH, 


Til 1 

15. 


(E) 

(Z) 


CH=C{C1)-C2H5 

-CH=C (C1)-C2H5 1 


16. 


_rH=cclo 


17. I 


(E) 


-CH=CH-CH=CH2 . 


in 


(E,E) 


CH=CH-CH=CH-CH3 J 


19. 


(E,E) 


-CH=CH-CH=CH-C6H5 


20. 


(E,E) 


-CH=CH-CH=CH- ( P-F-C6H4 ) 


21. 1 


(E,E) 


CH=CH-CH=CH-(p-Cl-C6H4) 


22. 


-C(CH3)= 


=CH2 


23. 


1 (E) 




"241 




-C(CH3)=CH-CH3 . 


25. 


-C(CH3)= 


=C ( CH3)j 


26. 


(E) 


-C(CH3)=CH-C2H5 


27. 


(Z) 


-C(CH3)=CH-C2H5 


28. 


(E) 


-C(CH3)=C(CH3)-C2H5 


29. 


(Z) 


-C(CH3)'=C(CH3)-C2H5 ^ 


30. 


-C(CH3)= 


=C(C2H5)2 — 


31. 


(E) 


-C(CH3)=CH-C1 


32. 


(Z) 


-C(CH3)=CH-C1 
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36. 



37. 
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46 



47. 



15 



48. 



52 



53- 



20r547 



55. 



56 



57 



58. 
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59. 



60. 



61. 
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(CH3)=C(C1)-CH3 
^(CH3)=C(C1)-CH3 



E) 



-C ( CH3 ) =C ( CI ) -C2H5 



Z) 



-C(CH3)=C(C1)-C2H5 



-C ( CH3 ) =^CH-CH=CH2 
-C ( CH3 ) =CH-CH=CH-CH3 



E , E ) -C ( CH3 ) =CH-CH=CH-C6H5 



E , E ) -C ( CH3 ) =CH-CH=CH- ( P-F-C6H4 ) 
T/E) ( CH3 ) =CH-CH=CH-- ( P-CI-C6H4 ) 



C(C2H5)=CH2 
E) -C(C2H5)=CH-CH3 



11 
C(C2H5) 



-C(C2H5)=CH-CH3 
=C(CH3)2 



E) 



Z) 



-C(C2H5)=CH-C2H5 
-C(C2H5)=CH-C2H5 



-C(C2H5) 
-C(C2H5) 
^C(C2H5)2 



:C(CH3)-C2H5 
C(CH3)-C2H5 



E) 



-C(C2H5)=CH-C1 



Z) 



-C(C2H5)=CH-C1 



E) 



-C(C2H5)=C(C1)-CH3 



Z) 



-C(C2H5)=C(C1)-CH3 



E) 



-C(C2H5)=C(C1)-C2H5 



Z) 



-C ( C2H5 ) =C ( CI ) -C2H5 



-C(C2H5)=CCl2 



E) 



-C (C2H5 ) =CH-CH=CH2 



E,E) -C ( C2H5 ) =CH-CH=CH-CH3 



E,E) -C ( C2H5 ) ==CH-CH=CH-C6H5 



62 



63 



E , E ) -C ( C2H5 ) =CH-CH=^CH- ( P-F-C6H4 ) 



E , E ) -C ( C2H5 ) =CH>CH=CH- ( p-Cl-C6H4 ) 



64 



30 [65" 



Thiophen-2-yl 



Thiophen-3-yl 



66 



67. 



68. 



69 



Furan-2-yl 



Furan-3-yl 



5 -Chlor- thiophen-2 -y 1 



5-Broin-thiophen-2-yl 



35 



70. 



5-Chlor-furan-2-yl 



71 



5-Br om- fur an- 2 -y 1 



72 



5-Methyl-thiophen-2-yl 



73. 



74 



75 



5-Phenyl-thiophen-2-yl 



5-Methyl-furan-2-yl 



5-Phenyl-f uran-2-yl 



40 



76. 



77. 



Oxazol-4-yl 



Oxazol-5-yl 



78. 



79 



80. 



45 



81 . 



Thiazol-4-yl 



Thiazol-5-yl 



2-Phenyl-oxa2ol-4-yl 



2-Phenyl-thiazol-4-yl 



82. 



2 - ( p-Chlorphenyl-oxazol-4-yl 



83 . 
84. 



2^ ( p-Chlorphenyl-t:hiazol-4-yl 
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Die erfindungsgemaflen Verbindungen sind nach mehreren Methoden 
herstellbar. Vorzugsweise erfolgt die Herstellung nach emem der 
Synthesewege A oder B, die in dem nachstehenden Formelschema er- 
lautert sind. Ausgangspunkt der Synthese ist eine verbxndung der 
Formel 2, in der Xi im Fall von Weg A fur CH3 oder fur SGOCH2- 
steht, wobei SG eine Schutzgruppe fur Benzylether darstellt. Nach 
Aufbau des Triazolonringes wird die Schutzgruppe abgespalten und 
der erhaltene Benzylalkohol wird nach literaturbekannten Methoden 
in X2CH2- umgewandelt, wobei X2 eine nukleophil abspaltbare Gruppe 
bedeutet (vgl. T. W. Greene: "Protective Groups in Organic Syn- 
thesis", 2. Auflage 1991, John Wiley, New York). Im Fall von Weg 
B bedeutet Xj = X2CH2-, wobei X2 eine nukleophil abspaltbare 
Gruppe, wie beispielsweise Chlor, Fluor, Brom, Nitro, Alkyl- oder 
Arylsulfonat, wie Mesylat, Tosylat oder Triflat, bedeutet. Die 
Herstellung dieser Verbindungen ist bekannt und beispielsweise 
fur die Synthese aus den entsprechenden Nitroverbindungen be- 
schrieben in Houben-Weyl, Bd. IV/lc, 4. Auflage, S. 506ff, Thieme 
Verlag, Stuttgart 1980. 
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, der Verbindungen 2 wird zWchst in eine Thia- 
zolongruppe umgewandelt, wobei man die Verbindungen 3 erhalt. Dxe 
zu dieser Umwandlung fuhrende Reaktionsfolge ist detalliert be- 
schrieben in der WO 95/14009 (Verbindungen Nr. 21 - 19 - 17 
5 1) sowie in der VfO 96/26191 und der DE 198 09 995. 

AnschlieBend wird die Gruppe X^ in eine reaktive Gruppe uberfiihrt, 
die lait dem Rest V in der Verbindung 7 bzw. dem Rest Wi rn der 
verbindung der Formel 8 unter Verkniipfung der beiden Phenylrrnge 
10 und unter Bildung der Gruppe w reagieren kann. Bei der Gruppe V 
handelt es sich um eine phenolische OH-Gruppe Oder um dxe Gruppe 
C (R,,)=N-OH. somit wird in die Gruppe Xi eine Abgangsgruppe exn- 
gefuhrt, die mit dem Wasserstof f atom der phenolischen bzw. oxxmx- 
schen OH-Gruppe in Gegenwart einer Base abgespalten wxrd. Bei- 
15 spiele fur derartige Abgangsgruppen sind Chlorid, Bromid, P-Tolu- 
olsulfonat, Methansulfonat oder Trif luormethansulfonat . Drese Ab- 
gangsgruppen werden in dem Fachmann bekannter Weise exngefuhrt, 
beispielsweise durch Umsetzung der Verbindung 3 mxt X1-CH3 mxt N- 
Bromsuccinimid oder N-Chlorsuccinimid. 

20 

Die umsetzung der Verbindung 3 mit der Verbindung 7 bzw. 8 er- 
folgt beispielsweise in einem inerten Losungs- oder Verdunnungs- 
mittel, wie Aceton, Acetonitril, Dimethylsulf oxid, Dimethylf orma- 
mid, N-Methylpyrrolidon etc., unter Verwendung einer Base (bex- 

25 spielsweise Natriumcarbonat, Kaliumcarbonat, Natriumhydroxxd, Ka- 
liumhydroxid, Natriumhydrid, Kaliumhydrid etc.). Die Basen werden 
im Allgemeinen aquimolar oder im ijberschuss verwendet. Aufierdem 
kann es vorteilhaft sein, eine katalytische Menge eines Kronen- 
ethers (beispielsweise 18-Krone-6 oder 15-Krone-5) zuzusetzen. 

30 Die Reaktionstemperatur liegt im Allgemeinen im Bereich von 0 bxs 
80 vorzugsweise 20 bis 60 °C. 

Die Herstellung der Verbindungen 7 und 8 ist dem Fachmann bekannt 
und beispielsweise beschrieben in Organikum, 17. Auflage, VEB 
35 Deutscher Verlag der Wissenschaften, Berlin 1988, £. 323ff, und 
Angewandte Chemie 1972, 84, 295 sowie Zh. Org. Khim 1995, 31, 
601, Chem. Pharm. Bull. 1988, 36, 3134, Indian J. Chem. , Sect. B, 
1992, 31, 495. 

40 Die durch Umsetzung von 3 mit 7 erhaltene Verbindung 4 wird an- 
schlieBend mit einem O-Alkenylhydroxylamin oder einem Salz davon 
oximiert. Die Herstellung des 0-Alkenylhydroxylamins ist dem 
Fachmann bekannt und beispielsweise beschrieben in Chem. Pharm. 
Bull. 1983, 91, 2601 und J. Am. Chem. Soc. 1949, 71, 3423. 

45 
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Alternati/'kann^iK'e Verbindung 3 direkt mit e»b Oxim 8 zu ei- 
ner Verbindung 1 umgesetzt werden. Alle Schritte des Weges A, 
einschlieBlich der Herstellung der Zwischenprodukte bzw. analoger 
Zwischenprodukte, sind beschrieben in EP 386 58 lA (fiir W = OCH2) 
5 und in EP 585 751A (fur W = C(Rio) = NOCH2). 

Weg B geht ebenfalls aus von einer Verbindung 2. Umsetzung mit 
dem Oxim 8 unter den oben genannten Veretherungsbedingungen er- 
gibt eine Verbindung 6 (Y = NH2). Der Thiazolonring wird dann in 
10 gleicher Weise wie beim Weg A aufgebaut. 

Alternativ wird eine Verbindung 2 mit einer verbindung 7 unter 
den oben genannten veretherungsbedingungen zu einer Verbindung 5 
umgesetzt. Diese wird, in gleicher Weise wie beim Weg A, mit 
15 o-Alkenylhydroxylamin oder einem Salz davon oximiert, wobex man 
die verbindung 6 erhalt, in die, wie schon beschrieben, anschlie- 
Bend der Thiazolonring eingefiihrt wird. 

Die erfindungsgemaJien Verbindungen konnen bei der Herstellung 
20 aufgrund der C=C- bzw. C=N-Doppelbindungen als E/Z-Isomerengemi- 
sche anf alien. Diese konnen in ublicher Weise, beispielsweise 
durch Kristallisation oder Chromatographie, in die einzelnen Kom- 
ponenten getrennt werden. Sowohl die einzelnen isomerenverbindun- 
gen als auch ihre Gemische sowie alle Enantiomeren, Racemate und 
25 Diastereomeren werden von der Erfindung umfasst. 

Die neuen Verbindungen 1 zeichnen sich durch eine hervorragende 
Wirksamkeit gegen ein breites Spektrum von pf lanzenpathogenen 
Pilzen, insbesondere aus der Klasse der Ascomyceten und Basidio- 
30 myceten, aus und konnen als Blatt- und Bodenfungizide eingesetzt 
werden. Sie besitzen zum Teil bemerkenswert hohe systemische 
Beweglichkeit und Wirksamkeit nach Boden- und insbesondere auch 
nach Blattapplikation. 

35 Besondere Bedeutung haben sie fur die Bekampfung einer Vielzahl 
von Pilzen an verschiedenen Kulturpf lanzen wie Weizen, Roggen, 
Gerste, Hafer, Reis, Mais, Gras, Baumwolle, Soja, Kaffee, Zucker- 
rohr, Wein, Obst- und Zierpflanzen und Gemusepf lanzen wie Gurken, 
Bohnen und Kurbisgewachsen, sowie an den Samen dieser Pf lanzen. 



40 



Speziell eignen sie sich zur Bekampfung folgender Pf lanzenkrank- 
heiten : 

Erysiphe graminis (echter Mehltau) in Getreide, 
45 Erysiphe cichoracearuro und Shaerotheca fuliginea an Kurbisge- 
wachsen, 

Podosphaera leucotricha an Apfeln, 
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Uncinula neca^^ an Reben, 
Puccinia-Arten an Getreide, 
Rhizoctonia-Arten an Baumwolle und Rasen, 
Ustilago-Arten an Getreide und Zuckerohr, 
5 venturia inaequalis (Schorf) an Apfeln, 
Helminthosporium-Arten an Getreide, 
Septoria nodorum an Weizen, 

Botrytis cinerea (Grauschimmel) an Erdbeeren, Reben, 
Cercospora arachidicola an Erdnussen, 
10 Pseudocercosporella herpotrichoides an Weizen, Gerste, 
pyricularia oryzae an Reis, 

Phytophthora infestans an Kartoffeln und Tomaten, 
Puiariun.- und verticillium-Arten an verschiedenen Pflanzen, 
Plasmopara viticola an Reben, 
15 Alternaria-Arten an Gemiise und Obst. 

Die verbindungen 1 werden angewendet, indem man die ^-^^^^^ 
die vor Pilzbefall zu schUtzenden Pflanzen, Saatguter, Mater la- 
lien Oder den Erdboden mit einer fungizid wirksamen Menge der 
20 Wirkstoffe behandelt. Die Anwendung erfolgt vor Oder nach der 
infektion der Materialien, Pflanzen oder Samen durch dxe Pxlze. 

Sie konnen in die Ublichen Formulierungen ubergefuhrt werden, wie 
Losungen, Emulsionen, Suspensionen, Staube, Pulver, Pastcn und 
25 Granulate. Die Anwendungsf ormen richten sich nach den Verwen- 
dungszwecken; sie sollen in jedem Fall eine fexne "nd glexch- 
mafiige Verteilung der verbindungen 1 gewahrleisten. Dxe Fonnulxe- 
rungen werden in bekannter Weise hergestellt, z. B. durch 
Verstrecken des Wirkstof fs mit L5sungsmitteln und/oder Trager- 
30 stoffen, gewiinschtenf alls unter Verwendung von Emulgiermxtteln 
und Disper giermitteln, wobei im Falle von Wasser als Verdunnungs- 
mittel auch andere organische Losungsmittel als Hilf slosungs- 
mittel verwendet werden konnen. Als Hilfsstoffe kommen dafur xm 
Wesentlichen in Betracht: Losungsmittel wie Aromaten (z. B. Xy- 
35 lol), chlorierte Aromaten (z. B. Chlorbenzole) , Paraffxne (z. B. 
Erdolfraktionen), Alkohole (z. B. Methanol, Butanol), Ketone 
(z. B. Cyclohexanon), Amine (z. B. Ethanolamin, Dimethylf ormamxd ) 
und wasser; Tragerstoffe wie natiirliche Gesteinmehle (z. B. 
Kaoline, Tonerden, Talkum, Kreide) und synthetische Gestexnsmehle 
40 (z. B. hochdisperse Kieselsaure, Silikate); Emulgiermittel wxe 
nichtionogene und anionische Emulgatoren (z. B. Polyoxyethylen- 
Fettalkohol-Ether, Alkylsulf onate und Arylsulf onate) und 
Dispergiermittel wie Lignin-Sulf itablaugen und Methylcellulose. 

45 Die fungiziden Mittel enthalten im Allgemeinen zwischen 0,1 und 
95, vorzugsweise zwischen 0,5 und 90 Gew.-% Wirkstof f. 
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Die AufwandmengsBT^liegen je nach Art des gewunffchten Effektes 
zwischen 0,01 und 3 kg Wirkstoff pro ha. 

Bei der Saatgutbehandlung werden im Allgemeinen Wirkstof fmengen 
5 von 0,001 bis 50 g, vorzugsweise 0,01 bis 10 g je Kilogrcunm Saat- 
gut benotigt. 

Die erf indungsgemaBen Mittel konnen in der Anwendungsf orm als 
Fungizide auch zusaimnen mit anderen Wirkstof fen vorliegen, der 
10 z. B. mit Herbiziden, Insektiziden, Wachstumsregulatoren, Fungi- 
ziden Oder auch mit Dungemitteln. 

Beim Vermischen mit Fungiziden erhalt man dabei in vielen Fallen 
eine VergroBerung des fungiziden Wirkungsspektrums . 



Die Verbindungen der Formel la sind auBerdem geeignet, Schadlinge 
aus der Klasse der Insekten, Spinnentiere und Nematoden wirksam 
zu bekampfen. Sie konnen im Pf lanzenschutz sowie auf dem 
Hygiene-, Vorratsschutz- und Veterinarsektor als Schadlingsbe- 
20 kampfungsmittel eingesetzt werden. 

Zu den schadlichen Insekten gehoren aus der Ordnung der Schmet- 
terlinge (Lepidoptera) beispielsweise Agrotis ypsilon, Agrotis 
segetum, Alabama argillacea, Anticarsia gemmatalis, Argyresthia 

25 conjugella, Autographa gamma, Bupalus piniarius, Cacoecia muri- 
nana, Capua reticulana, Cheimatobia brumata, Choristoneura fumi- 
ferana, Choristoneura occidentalis, Cirphis unipuncta, Cydia 
pomonella, Dendrolimus pini, Diaphania nitidalis, Diatraea gran- 
diosella, Earias insulana, Elasmopalpus lignosellus, Eupoecilia 

30 ambiguella, Evetria bouliana, Feltia subterranea, Galleria mello- 
nella, Grapholita funebrana, Grapholita molesta, Heliothis armi- 
gera, Heliothis virescens, Heliothis zea, Hellula undalis, Hiber- 
nia defoliaria, Hyphantria cunea, Hyponomeuta malinellus, Keiffe- 
ria lycopersicella, Lambdina fiscellaria, Laphygma exigua. Leu- 

35 copter a coffeella, Leucoptera scitella, Lithocolletis blancar- 
della, Lobesia botrana, Loxostege sticticalis, Lymantria dispar, 
Lymantria monacha, Lyonetia clerkella, Malacosoma neustria, 
Mamestra brassicae, Orgyia pseudotsugata, Ostrinia nubilalis, 
Panolis flammea, Pectinophora gossypiella, Peridroma saucia, 

40 Phalera bucephala, Phthorimaea operculella, Phyllocnistis 

citrella, Pieris brassicae, Plathypena scabra, Plutella xylo- 



stella, Pseudoplusia includens, Phyacionia frustrana, Scrobipal- 
pula absoluta, Sitotroga cerealella, Sparganothis pilleriana, 
Spodoptera frugiperda, Spodoptera littoralis, Spodoptera litura, 
45 Thaumatopoea pityoceonpa, Tortrix viridana, Trichoplusia ni, 
Zeiraphera canadensis. 



15 
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Aus der Ordximrg der Kafer (Coleoptera) beilSpielsweise Agrilus 
sinuatus, Agrlo'bes lineatus, Agrio-tes obscurus, Amphimallus 
solstitialis, Anisandrus dispar, Anthonomus grandis, Anthonomus 
pomorum, Atomaria linearis, Blastophagus piniperda, Blitophaga 
5 undata, Bruchus rufimanus, Bruchus pisorum, Bruchus lentis, 
Byctiscus betulae, Cassida nebulosa, Cerotoma trifurcata, 
Ceuthorrhynchus assimilis, Ceuthorrynchus napi, Chaetocnema 
tibialis, Conoderus vespertinus, Crioceris asparagi, Diabrotica 
longicornis, Diabrotica 12-punctata, Diabrotica virgifera, 
10 Epilachna varivestis, Epitrix hirtipennis, Eutinobothrus 

brasiliensis , Hylobius abietis, Hypera brunneipennis, Hypera 
postica, Ips typographus, Lema bilineata, Lema melanopus, Lepti- 
notarsa decemlineata, Limonius calif ornicus, Lissorhoptrus oryzo 
philus, Melanotus communis, Meligethes aeneus, Melolontha hippo- 
15 castani, Melolontha melolontha, Oulema oryzae, Ortiorrhynchus 
sulcatus, Otiorrhynchus ovatus, Phaedon cochleariae, Phyllotreta 
chrysocephala, Phyllophaga sp., Phyllopertha horticola, Phyllo- 
treta nemorum, Phyllotreta striolata, Popillia japonica, Sitona 
lineatus, Sitophilus granaria. 



Aus der Ordnung der Zweifliigler (Diptera) beispielsweise Aedes 
aegypti, Aedes vexans, Anastrepha ludens. Anopheles maculipennis, 
Ceratitis capitata, Chrysomya bezziana, Chrysomya hominivorax, 
Chrysomya macellaria, Contarinia sorghicola, Cordylobia anthopo- 

25 phaga, Culex pipiens, Dacus cucurbitae, Dacus oleae, Dasineura 
brassicae, Fannia canicularis, Gasterophilus intestinalis, Glos- 
sina morsitans, Haematobia irritans, Haplodiplosis equestris, 
Hylemyia platura, Hypoderma lineata, Liriomyza sativae, Liriomyza 
trifolii, Lucilia cuprina, Lucilia sericata, Lycoria pectoralis, 

30 Mayetiola destructor, Musca domestica, Muscina st2d:>ulan5. Oestrus 
ovis, Oscinella frit, Pegomya hyoscyami, Phorbia antiqua, Phorbia 
brassicae, Phorbia coarctata, Rhagoletis cerasi, Rhagoletis pomo- 
nella, Tabanus bovinus, Tipula oleracea, Tipula paludosa. 

35 Aus der Ordnung der Thripse (Thysanoptera) beispielsweise 

Frankliniella fusca, Frankliniella occidentalis , Frankliniella 
tritici, Scirtothrips citri, Thrips oryzae, Thrips palmi, Thrips 
t abaci. 

40 Aus der Ordnung der Hautflugler ( Hymenopter a ) beispielsweise 
Athalia rosae, Atta cephalotes, Atta sexdens, Atta texana. Ho- 
plocampa minuta, Hoplocampa testudinea, Monomorium pharaonis, 
Solenopsis geminata, Solenopsis invicta. 



20 



45 Aus der Ordnung der Wanzen ( Heteroptera ) beispielsweise Acroster- 
num hilare, Blissus leucopterus, Cyrtopeltis notatus, Dysdercus 
cingulatus, Dysdercus intermedius, Eurygaster integriceps, Eus- 
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chistus impictWSntris, Leptoglossus phyllopuff^Lygus lineolaris, 
Lygus pratensis, Nezara viridula, Piesma guadrata, Solubea insu- 
laris, Thyanta perditor. 

5 Aus der Ordnung der Pf lanzensauger (Homoptera) beispielsweise 
Acyrthosiphon onobrychis, Adelges laricis, Aphidula nasturtii. 
Aphis fabae. Aphis pomi. Aphis sambuci, Bemisia tabaci, Brachy- 
caudus cardui, Brevicoryne brassicae, Cerosipha gossypii, Drey- 
fusia nordmannianae , Dreyfusia piceae, Dysaphis radicola, Dysau- 

10 lacorthum pseudosolani, Empoasca fabae, Macrosiphum avenae. 

Macros iphum euphorbias. Macros iphon rosae, Megoura viciae, Meto- 
polophium dirhoduun, Myzodes persicae, Myzus cerasi, Nephotettix 
cincticeps, Nilaparvata lugens. Pemphigus bursar ius, Perkinsiella 
saccharicida, Phorodon humuli, Psylla mali, Psylla piri, Rhopalo- 

15 myzus ascalonicus/ Rhopalosiphum maidis, Sappahis mali, Schiza- 
phis graminum, Schizoneura lanuginosa, Trialeurodes vapor ariorum, 
Viteus vitifolii. 



Aus der Ordnung der Termiten (Isoptera) beispielsweise Calotermes 
20 flavicollis, Leucotermes flavipes, Retuculitermes lucifugus, 
Termes na-talens is • 



Aus der Ordnung der Geradflugler (Orthoptera) beispielsweise 
Acheta domestica, Blatta orientalis, Blattella germanica, Forfi- 

25 cula auricularia, Gryllotalpa gryllotalpa, Locusta migratoria, 
Melanoplus bivittatus, Melanoplus femur-rubrum, Melanoplus mexi- 
canus, Melanoplus sanguinipes, Melanoplus spretus, Nomadacris 
septemf asciata, Periplaneta americana, Schistocerca americana, 
Schistocerca peregrina, Stauronotus maroccanus, Tachycines asyna- 

30 morus . 

Aus der Klasse der Arachnoidea beispielsweise Spinnentiere 
(Acarina) wie Amblyomma americanum, Amblyomma variega-tum, Argas 
persicus, Boophilus annulatus, Boophilus decoloratus, Boophilus 

35 microplus, Brevipalpus phoenicis, Bryobia praetiosa, Dermacentor 
silvarum, Eotetranychus carpini, Eriophyes sheldoni, Hyalomma 
truncatum, Ixodes ricinus, Ixodes rubicundus, Metatetrany- 
chus(Phanonychus)ulmi, Ornithodorus moubata, Otobins megnini, 
Paratetranychus pilosus, Dermanyssus gallinae, Phyllocoptruta 

40 oleivora, Polyphagotarsonemus latus, Psoroptes ovis, Rhipicepha- 
lus appendicula-tus , Rhipicephalus ever-tsi, Sarcop-bes scabiei, 
Tetranychus cinnabarinus, Tetranychus kanzawai, Tetranychus 
pacificus, Tetranychus telarius, Tetranychus urticae. 

45 Aus der Klasse der Nematoden beispielsweise Wurzelgallenne- 

matoden, z. B* Meloidogyne hapla, Meloidogyne incognita, Meloido- 
gyne javanica, Zysten bildende Nematoden, z.B. Globodera rosto- 
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schachtii, Heterodera trifolii. Stock- und Blattalchen, z. B. 
Belonolaimus longicaudatus , Ditylenchus destructor, Ditylenchus 
dipsaci, Heliocotylenchus multicinctus , Longidorus elongatus, 
5 Radopholus similis, Rotylenchus robustus, Trichodorus primitivus, 
Tylenchorhynchus claytoni, Tylenchorhynchus dubius, Pratylenchus 
neglectus, Pratylenchus penetrans, Pratylenchus curvitatus, 
Pratylenchus goodeyi . 

10 Die Wirkstoffe konnen als solche, in Form ihrer Formulierungen 
Oder den daraus bereiteten Anwendungsf ormen, z. B. in Form von 
direkt verspriihbaren Losungen, Pulvern, Suspensionen oder 
Dispersionen, Emulsionen, Oldispersionen, Fasten, Staubemitteln, 
Streumitteln, Granulaten durch Verspriihen, Vernebeln, Verstauben, 

15 Verstreuen oder GieBen angewendet werden* Die Anwendungsf ormen 
richten sich ganz nach den Verwendungszwecken; sie sollten in 
jedem Fall moglichst die feinste Verteilung der erf indungsgema/Jen 
Wirkstoffe gewahr leisten . 

20 Die Wirkstof f konzentrationen in den anwendungsf ertigen Zu- 
bereitungen konnen in groBeren Bereichen variiert werden. 

Im Allgemeinen' liegen sie zwischen 0,0001 und 10 %, vorzugsweise 
zwischen 0,01 und 1 %. 

25 

Die Wirkstoffe konnen auch mit gutem Erfolg im Ultra-Low-Volume- 
Verfahren (ULV) verwendet werden, wobei es moglich ist, Formu- 
lierungen mit mehr als 95 Gew.-% Wirkstof f oder sogar den Wirk- 
stof f ohne Zusatze auszubringen. 



Die Aufwandmenge an Wirkstoff zur Bekampfung von Schadlingen 
betragt unter Freilandbedingungen 0,1 bis 2,0, vorzugsweise 0,2 
bis 1,0 kg/ha. 

35 Zur Herstellung von direkt verspriihbaren Losungen, Emulsionen, 

Fasten oder Oldispersionen kommen Mineralolf raktionen von mittle- 
rem vis hohem Siedepunkt, wie Kerosin oder Dieselol, fernen 
Kohlenteerole sowie Ole pflanzlichen oder tierischen Ursprungs, 
aliphatische, cyclische und aromatische Kohlenwasserstof f e, z- B. 

40 Benzol, Toluol, Xylol, Paraffin, Tetrahydronaphthalin, alkylierte 
Naphthaline oder deren Derivate, Methanol, Ethanol, Propanol, 
Butanol, Chloroform, Tetrachlorkohlenstof f , Cyclohexanol, Cyclo- 
hexanon, Chlorbenzol^ Isophoron, stark polare Losungsmittel, 
z. B. Dimethylf ormamid, Dimethylsulf oxid, N-Methylpyrrolidon, 

45 Wasser in Betracht. 



30 
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iuTrasformen konnen aus EmulsionsKOi 



Wassrige Anwendungsf ormen konnen aus EmulsionsKonzentraten, Fa- 
sten Oder netzbaren Pulvern (Spritzpulver , Oldispersionen) durch 
Zusatz von Wasser bereitet warden, Zur Herstellung von Emulsio- 
nen. Fasten oder Oldispersionen konnen die Substanzen als solche 
5 Oder in einem 01 oder Losungsmittel gelost, mittels Netz-, Haft- 
Dispergier- oder Emulgiermittel in Wasser homogenisiert werden. 
Es konnen aber auch aus wirksamer Substanz Netz-, Haft-, 
Dispergier- oder Emulgiermittel und eventuell Losungsmittel oder 
01 bestehende Konzentrate hergestellt werden , die zur Verdiinnung 
10 mit Wasser geeignet sind. 

Als oberf lachenaktive Stoffe kommen Alkali-, Erdalkali-, 
Ammoniumsalze von Ligninsulf onsaure, Naphthalinsulfonsaure, 
Fhenolsulf onsaure , Dibutylnaphthalinsulf onsaure , Alkylarylsulf o- 

15 nate, Alkylsulf ate. Alky 1 sulfonate, Fettalkoholsulf ate und Fett- 
sauren sowie deren Alkali- und Erdalkalisalze, Salze von sulfa- 
tiertem Fettalkoholglykolether , Kondensationsprodukte von sulfo- 
niertem Naphthalin und Napththalinderivaten mit Formaldehyd, Kon 
densationsprodukte des Naphthalins bzw. der Naphtalinsulf onsaure 

20 mit Phenol und Formaldehyd, Polyoxyethylenoctylphenolether , 

ethoxyliertes Isooctylphenol, Octylphenol, Nonylphenol, Alkylphe 
nolpolyglykolether , Tr ibutylphenylpolyglykolether , Alkylarylpoly 
etheralkohole , Isotridecylalkohol , Fettalkoholethylenoxid-Konden 
sate, ethoxyliertes Rizinusol, Folyoxyethylenalkylether , ethoxy- 

25 liertes Polyoxypropylen, Laurylalkoholpolyglykoletheracetal, 
Sorbitester, Ligninsulf itablaugen und Methylcellulose in 
Betracht . 

Pulver-, Streu- und Staubemittel konnen durch Mischen oder 
30 gemeinsames Vermahlen der wirkscimen Substanzen mit einem festen 
Tragerstoff hergestellt werden. 

Die Formulierungen enthalten im Allgemeinen zwischen 0,01 und 
95 Gew.-%, vorzugsweise zwischen 0,1 und 90 Gew.-% des Wirk- 
35 stoffs. Die Wirkstoffe werden dabei in einer Reinheit von 90 % 
bis 100 %, vorzugsweise 95 % bis 100 % (nach NMR-Spektrum) einge 
setzt . 



40 Beispiele fiir Formulierungen sind: 

Granulate, z. B. Umhiillungs-, Impragnierungs- und Homogen- 
granulate; sie konnen durch Bindung der Wirkstoffe an feste 
Tragerstoff e hergestellt werden. Feste Tragerstoff e sind z. B. 
45 Mineralerden, wie Silicagel, Kieselsauren, Kieselgele, Silikate, 
Talkum, Kaolin, Attaclay, Kalkstein, Kalk, Kreide, Bolus, Loss, 
Ton, Dolomit, Diatomeenerde, Calcium- und Magnesiumsulf at , 
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gemahlene Kunststoffe, Diingemittel, wie z. B. 
Ammoniumsulfat , Ainmoniumphosphat^ Ammoniumnitrat, Harnstoffe und 
pflanzliche Produkte, wie Getreidemehl , Baumrinden- , Holz- und 
Nussschalenmehl, Cellulosepulver und andere feste Tragerstof fe. 

5 

Zu den Wirkstoffen konnen 6le verschiedenen Typs, Herbizide, Fun 
gizide, andere Schadlingsbekampfungsmittel, Bakterizide, gegebe- 
nenfalls auch erst unmittelbar vor der Anwendung (Tankmix), zuge- 
setzt werden. Diese Mittel konnen zu den erfindungsgemaBen Mit- 
10 teln im Gewichtsverhaltnis 1:10 bis 10:1 zugemischt werden. 

Die erf indungsgemaJ3en Mittel konnen in diesen Anwendungsf ormen 
auch zusammen mit anderen Wirkstoffen vorliegen, wie z. B, Herbi- 
ziden, Insektiziden, Wachstumsregulatoren und Fungiziden, Oder 
15 auch mit Diingemitteln vermischt und ausgebracht werden. Beim Ver* 
mischen mit Fungiziden erhalt man dabei in vielen Fallen eine 
VergroBerung des fungiziden Wirkungsspektrums. 



20 



Beispiel 1 



Synthese von 1 , 4-Diacetylbenzolmonoxim 9 



COCH3 




C=NOH 



30 



In 80 ml Methanol werden 25 g (0,154 mol) 1 , 4-Diacetylbenzol und 
12,2 g (0,154 mol) Pyridin gelost. Unter Riickfluss wird langsam 
eine Losung von 10,7 g (0,154 mol) Hydroxylaitimoniumchlorid in 
50 ml Wasser zugegeben. Es wird 6 h unter Riickfluss und 15 h bei 
35 Raumtemperatur geriihrt. AnschlieBend filtriert man, wascht den 
Ruckstand dreimal mit Wasser und trocknet ihn im Vakuum. Man er- 
halt 24,7 g (90 %) des Produktes als farblose Kristalle. Schmelz- 
punkt: 162 - 169 °C. 

40 Beispiel 2 



45 
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H3C 




NCO 




10 



CH3 



H-,C 




i 



15 



20 




OMe 



N-N 



CH3 



10 




OMe 



8 



25 



30 



35 



Synthase von 1, l-Dimethyl-4-(orti20-tolyl)-semicarbazid 6: 

Zu einer Losung von 50 g (0,376 mol) ortho-Tolylisocyanat in 
400 ml absolutem Toluol werden bei 10 - 15 °C langseon 23,7 g 
(0,395 mol) 1, 1-Dimethylhydrazin gegeben. Nachdem 16 h bei Raum- 
temperatur geruhrt wurde, wird der Ansatz im Vakuxim eingeengt und 
der Ruckstand in 100 ml Cyclohexan suspendiert. Nach Filtration 
und Waschen des Riickstands mit Pentan erhalt man 69,2 g (95 %) 
des Produkts in Form farbloser Kristalle^ Fp.: 134 - 136 

Synthase von 5-Chlor-2 , 4-dihydro-2-methyl-4- (orti30-to- 
lyl ) -3H-1 , 2 , 4-triazol-3-on 7 : 



Bei 0 °C werden 106 g (0,359 mol) Triphosgen (Bis-( trichlorme- 
thyl ) -carbonat ) zu einer Losung von 69,2 g (0,358 mol) 1,1-Dime- 
thyl-4-(orti30-tolyl)-semicarbazid 6 gegeben. Man riihrt das Reak- 
tionsgemisch 72 h bei Raumtemperatur , engt im Vakuum ein und 
nimmt den Ruckstand in 150 ml Ethylacetat auf . Nach Abkiihlung auf 
0 °C fallen 39,2 g Produkt aus. Die Mutter lauge wird im Vakuum 
eingeengt und in 1,5 1 Ethylacetat aufgenommen. Man wascht drei- 
mal mit Wasser, trocknet uber Natriumsulf at , engt im Vakuum ein 
und erhalt insgesamt 49,5 g (65 %) Produkt in Form eines farblo- 
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00 MHz-^H-NMR (CDCI3), 6 [ppilT: 2,21 (s, 3H, 
(s, 3H, N-CH3); 7,13-7,44 (m, 4H, Ar-H). 



Synthese von 2,4-Dihydro-5-methoxy-2-methyl-4-(ortho-to- 
5 lyl)-3H-l,2,4-triazol-3-on 8 : 

Zu einer Losung von 49,5 g (0,22 mol) 5-Chlor-2 , 4-dihydro-2-me- 
thyl-4-(orti3o-tolyl)-3H-l,2,4~triazol-3-on 7 in 620 ml eines Ge- 
misches aus Methanol und Ethylenglycoldimethylether (1:1) werden 

10 79,2 g (0,44 mol) einer 30 %igen Natriummethylatlosung gegeben. 
Nachdem 6 h Riihren unter Ruckfluss wird im Vakuum eingeengt und 
der Rucks tand in Ethylacetat aufgenommen. Man wascht dreimal mit 
Wasser, trocknet uber Natriumsulf at und engt im Vakuum ein. Das 
Rohprodukt wird in 100 ml MTBE aufgenommen, mit 150 ml Hexan ver- 

15 setzt und auf 0 gekiihlt. Der ausgefallene Niederschlag wird ab- 
getrennt und 1 h bei 40 °C im Vakuum getrocknet. Man erhalt 37,6 g 
(78 %) des Produkts als hellbeiges Pulver. Fp.: 127 - 130 ""C. 

Synthese von 4-(orti30-Brommethylenphenyl)-2, 4-dihydro-5-me- 
20 thoxy-2-methyl-3H-l,2,4-tria2ol-3-on 10: 

Eine Losung von 10,7 g (60 mmol) //-Bromsuccinimid in 150 ml abso- 
lutem 1, 2-Dichlorethan wird zu einer Losung von 10,9 g (50 mmol) 
2 , 4-Dihydro-5-methoxy-2-methyl-4- ( ortAo-tolyl ) -3if-l , 2 , 4-tria- 

25 zol-3-on 8 und 0,4 g Azobisisobutyronitril in 150 ml c±>solutem 
1,2-Dichlorethan gegeben. Es wird 1 h unter Ruckfluss gerlihrt und 
mit UV-Licht bestrahlt. AnschlieJ3end wird der Ansatz dreimal mit 
Wasser gewaschen, iiber Natriumsulf at getrocknet und im Vakuum 
eingeengt. Nach jfiash-chromatographischer Reinigung des Riickstan- 

30 des erhalt man 4,1 g (28 %) des Produkts als farbloses Pulver. 
Fp. : 113 - 115 ^'C. 

Beispiel 3: Synthese von 11 



35 




40 



N— N 
CH3 10 



OMe 



H3C 



CH3 





OMe 



N— N 



Zu 0,62 g (26 mmol) Natriumhydrid in 30 ml absolutes Acetonitril 
werden 4,2 g (23 mmol) 1 , 4-Diacetylbenzolmonoxim 9 gegeben. Es 
wird 1 h unter Ruckfluss gerlihrt und anschliefiend bei Raumtempe- 
ratur eine Losung von 7 g (23 mmol) 10 in 50 ml absolutes Aceto- 
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nitril zugegeben. Nachdem 15 h bei Raumt:emperatur geriihrt vurde, 
nimmt man das Reaktionsgemisch in verdiinnter NaCl-Losung auf , und 
extrahiert dreimal mit Methyl-tert-butylether . Die vereinigte or- 
ganische Phase wird mit Wasser gewaschen, uber Natriumsulf at ge- 
5 trocknet und im Vakuum eingeengt. Der Riickstand wird chromatogra- 
phisch gereinigt. Man erhalt 7,2 g (79 %) des Produktes als 
farblose Kristalle. Schmelzpunkt 102 - 106 '^C. 



Beispiel 4 : Synthese von 12 



10 



15 



20 



H3C 





N-N 

/ 

CH3 
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12 



Zu einer Losung von 1,1 g (2,8 mmol) 11 in 40 ml Methanol werden 
0,44 g (3,6 mmol) 0-2-trans-Buten-hydroxylammoniumchlorid und 1 g 
Molsieb 3 A gegeben. Es wird 15 h bei Raumtemperatur geriihrt. Man 
25 filtriert das Molsieb ab, nimmt das Reaktionsgemisch in Ethylace- 
tat auf , wascht zweimal mit Wasser, trocknet mit Natriumsulf at 
und engt im Vakuum ein. Nach chromatographischer Reinigung des 
Ruckstandes erhalt man 840 ml (65 %) des Riickstandes als farblose 
Kristalle. Schmelzpunkt 101 - 105 ^C. 

30 

Beispiel 5: Synthese von 13 



35 




OMe 

13 



40 

Zu einer Losung von 8,3 g (50 mmol) 2 , 5-Dimethyl-4-hydroxy-aceto- 
phenon in 120 ml absoluter DMF (Dimethylformamid) werden 1,33 g 
(55 mmol) Natriumhydrid gegeben. Nachdem 1 h bei Raumtemperatur 
geriihrt wurde, gibt man eine Losung von 15 g (50 mmol) 10 in 
45 80 ml absoluter DMF zu und riihrt 19 h bei Raumtemperatur. Es wird 
anschlieBend in verdiinnter NaCl-Losung aufgenommen und dreimal 
mit Ethylacetat extrahiert. Die vereinigte organische Phase wird 
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mit Wasser gewaschen, iiber Natriumsulf at getrocknet und im Vakuum 
eingeengt. Nach chromatographischer Reinigung erhalt man 13,9 g 
(73 %) des Produktes. 



5 Beispiel 6: Synthase von 14 



10 



15 




OMe 



14 



20 



25 



1 g (6 mmol) 13 werden in 40 ml Methanol gelost. Man gibt 0,42 g 
{2,9 mmol) 0-(3-Chlorpropen-2)-hydroxylammoniumchlorid und 1 g 
Molsieb 3 A hinzu und riihrt 15 h bei Raumtemperatur Man fil- 
triert, nimmt das Filtrat in Ethylacetat auf , wascht mit Wasser, 
trocknet mit Natriumsulf at , engt im Vakuum ein und erhalt 1,1 g 
(89 %) des Produktes (vgl. die nachfolgende Tabelle Nr. 9). 

Die iibrigen in den nachf olgenden Tabellen 2 und 3 aufgefuhrten 
Verbindungen wurden in analoger Weise erhalten. 



Tabelle 2: Physikalische Daten von Verbindungen der Formel 
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Nr. 


n 


W 


R2 


R7 


R8 


R9 


analyt • Daten 


1 


1 


-OCH2- 


2-Me- 


H 


H 


H 


270MH2-iH-NMR (CDCI3) , 








thyl 








6 (ppm): 2,22 (s, 3H); 
















2,24 (s, 3H); 3,41 (s. 
















3H); 3,91 (s, 3H); 
















4,67 (a, 2H); 5,10 (s. 
















2H) ; 5,20-5,40 (m, 
















3H); 65,98-6,18 (m. 
















IH); 6,78 (d, IH); 
















7 , 22-7 ,64 (m, 6H ) . 


2 


1 


-OCH2- 


2 -Me- 


H 


Me- 


H 


2 70MH2-1H-NMR (CDCI3) , 








thyl 




thyl 




6 (ppm): 1,74 (d, 3H); 
















2,19 (s, 3H); 2,21 (s. 
















3H), 3,42 (s, 3H), 
















3,92 (s, 3n) ; 4,oU (u. 
















2H ) ; 5,10 ( s , 2H ) ; 
















5,71-5,86 (m, 2H) ; 
















6,78 ( d, IH ) ; 
















7 , 19-7 ,63 (m, 6H) . 


3 


1 


-OCH2- 


2 -Me- 


Chlor 


H 


H 


270MHZ-1H-NMR (CDCI3) , 








thyl 








5 (ppm): 2,20 (s, 3H); 
















2,22 (s, 3H), 3,41 (s. 
















3H), 3,93 (s, 3H); 
















4,71 (s, 2H); 5,19 (s. 
















C 10 1 lux* 

^n); 3,lo (S, In;; 
















0,lZ (S, In), o,/o (Q, 
















in); IfZL~-ifV>^ (m. 
















on ) . 


4 




-C(CH3 )=N0CH2- 


H 


** 

H 


Chlor 


H 


Fp — 112-117 C 


5 




-C(CH3)=NOCH2- 


H 


H 


H 


H 


270MH2-1H-NMR (CDCI3) , 
















6 (ppm): 2,19 (s, 3H); 
















2,25 (s, 3H); 3,40 (s. 
















3H ) ; 3,88 ( s , 3H ) ; 
















4,70 (d, 2H) ; 
















5,20-5,42 (m, 2H); 
















0,00— o,lo (m. In); 
















1 fZL-l flv (m, oH), 


6 




-C ( CH3 ) =NOCH2-" 


H 


H 


Me- 


H 


Fp = 101-105 C 












thyl 






7 




-C(CH3)=NOCH2- 


H 


Chlor 


H 


H 


270MHz--^H-NMR (CDCI3), 
















0 (ppm): 2,19 (s, 3H); 
















2,24 (s, 3H); 3,40 (s. 
















3H ) ; 3,94 ( s , 3H ) ; 
















4,76 (s, 2H); 5,23 (d. 
















2H) ; 5,40 (s, IH) ; 
















5,45 (s, IH); 
















7,21-7,61 (m, 8H), 


8 


1 


-OCH2- 


2 -Me- 


H 


Chlor 


H 


400MHZ-1H-NMR (CDCI3 ) , 








thyl 








6 (ppm): 2,19 (s, 3H); 
















2,23 (s, 3H); 3,42 (s. 
















3H) ; 3, 92 (s, 3H) ; 
















*kfb2 (a, 2H); 5,10 (a. 
















2H); 6,15 (m, IH); 
















6,26 (d, IH); 6,79 (d. 
















IH); 7,22-7,63 (m. 
















7H) . 
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-OCH2- 




34 



2,5-Di- 
methyl 



H 



Chior 



H 




270MHZ-1H-NMR (CDCI3) , 

6 (ppm): 2,14 <s, 3H); 

2,17 (s, 3H); 2,24 (s, 

3H); 3,42 (s, 3H); 

3,93 (s, 3H); 4,61 (s, 

2H); 5,02 (s, 2H) ; 

6,03-6,11 (m, IH); 
6,60 (s, IH); 

6,98-7,64 (m, 7H) . 



10 



-OCH2- 



2,5-Di- 
methyl 



H 



H 



H 



10 



2 7 0MH2-1H-NMR 
6 (ppm): 2,17 
2,26 (s, 3H); 
3H); 3,90 (s, 
4,62 (s, 2H); 
2H); 5,97-6,13 
IH); 6,60 (s, 
6,99 (s, IH); 
7,20-7,65 (m. 



(CDCI3) , 
(s, 6H); 
3,44 (s, 
3H) ; 

5,06 (s, 

(m, 
IH); 

6H) . 



15 



11 



-OCH2- 



2,5-Di- 
methyl 



H 



Me- 
thyl 



H 



20 



400MHz- 
6 (ppm) 
2,15 (s 
3H); 2, 
3,44 (s 
3H); 4, 
5,07 (s 
5,60-5, 
6,60-7, 



IR-NMR 
: 1,72 
, 3H); 
30 (s, 
r 3H); 
95 (d, 
, 2H); 
83 (m, 
61 (m. 



(CDCI3) / 
(d, 3H); 
2,20 (s, 
3H); 

3,97 (s, 
2H) ; 

2H) ; 
6H) . 



12 



-OCH2- 



2,5-Di- 
methyl 



Chlor 



H 



H 



25 



27 0MHz- 
6 (ppm) 
2,15 (S 
3H); 3, 
3,95 (s 
2H); 5, 
5,14-5, 
6,60 (s 
7,21-7, 



IH-NMR 
: 2,07 
, 3H); 
42 (s, 
r 3H); 
05 (s, 
23 (m, 
. IH); 
63 (m. 



270MHz-lH-NMR 
6 (ppm): 2,18 
2,23 (s, 3H); 
3H); 3,90 (S, 
4,93 (d, 2H); 
2H); 6,02-6,21 
2H); 6,88 (d, 
7,21-7,64 (m. 



(CDCI3) , 
(s, 3H); 
2,26 (s, 
3H); 

4,85 (S, 

2H); 

2H); 

5H) . 



13 



30 



-OCH2- 



2 -Me- 
thyl 



H 



H 



Chlor 



27 0MH2-^H-NMR 
d (ppm): 2,07 
2,18 (s, 3H); 
3H); 3,43 (s, 
3,92 (s, 3H); 
2H); 6,00-7,64 
8H) . 



(CDCI3) , 
(s, 3H); 
3,41 (S, 
3H); 

5,09 (s, 

(m, 
IH) ; 
7H) . 



14 



-OCH2- 



2 , 5-Di- 
methyl 



H 



H 



Chlor 



40 



(CDCI3) , 
(s, 3H); 
2,25 (s, 
3H); 

4,82 (d, 
(m. 



45 
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Tabelle 3: PhysxKalische Daten von VerbindungeTT der Formel: 




Nr 



n 



W 



R2 



analy^ . Da^en 



15 



15 



20 



-OCH2- 



2 -Me- 
thyl 



5-Chlor-thio- 
phen-2~yl 



400MH2-^H-NMR 
6 (ppm): 2,19 
2,23 (s, 3H); 
3H); 3,89 (s, 
5,19-5,30 (m, 
(s, IH); 6,84 
7,23-7,70 (m. 



(CDCI3), 
(s, 3H); 
3,42 (s, 
3H) ; 

4H); 6,79 
(s, IH); 
8H) . 



16 



25 



-OCH2- 



2-Me- 
thyl 



2- ( para-Bromphe- 
nyl )-oxazol-4-yl 



270MH2-1H-NMR 
6 (ppm) : 1,59 
2,23 (s, 3H), 
3H), 3,95 (s, 
(s, 2H); 5,21 
6,80-7,95 (m. 



(CDCl3)r 

(s, 3H); 
3,41 (s, 
3H); 5,10 
(s, 2H); 
12H) . 



(CDCl3)r 
(s, 3H); 
3,41 (s, 
3H); 5,09 
(s, 2H); 
7,21-8,02 



17 



30 



-OCH2- 



2 -Me- 
thyl 



2- ( para-Chlorphe- 
nyl )-oxazol-4-yl 



270MHZ-1H-NMR 
5 (ppm) : 1,60 
2,21 (s, 3H), 
3H), 3,90 (s, 
(s, 2H); 5,19 
6,80 (d, IH); 
(m, IIH). 



18 



35 



-OCH2- 



2-Me- 
thyl 



Thiophen- 3 -y 1 



2 70MHZ-1H-NMR 
5 (ppm): 2,20 
2,24 (s, 3H), 
3H), 3,94 (s, 
(d, 2H); 5,12 
6,20-6,38 (m, 
6,61-6,80 (m, 
7,15-7,64 (m, 



(CDCI3), 
(s, 3H); 
3,42 (s, 
3H); 4,81 
(s, 2H); 
IH); 
2H); 
lOH) . 



19 



-C(CH3)=NOCH2- 



H 



5-Chlor-thio- 
phen-2-yl 



Fp = 106-114 "C 



20 



40 



-C(CH3)=NOCH2- 



H 



2- (para-Bromphe- 
nyl )-oxazol-4-yl 



360MHz-^H-NMR (CDCI3), 

6 (ppm): 2,17 (s, 3H); 

2,21 (s, 3H), 3,35 (s, 

3H), 3,43 (s, 3H); 4,80 

(d, 2H); 5,21 (s, 2H); 

7,18-7,95 (m, 13H) . 



21 



-C(CH3)=NOCH2- 



H 



Thiophen- 3 -yl 



Fp = 109-126 



45 
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22 


2 


-OCH2- 


2,5-Di- 


5-Chlor-thio- 


270MHZ-1H-NMR (CDCI3), 






methyl 


phen-2-yl 


6 (ppm): 2,17 (s, 3H); 












2,20 (s, 3H); 2,30 (s. 












3H); 3,41 (s, 3H); 3,96 












(s, 3H); 5,02 (s, 2H); 












5,19 (s, 2H); 6,80-7,66 












(m, 8H). 


23 


2 


^OCH2- 


2,5-Di- 


2- (para-Bromphe- 


IR (cm-i): 1725, 1616, 








methyl 


nyl ) -oxazol-4-yl 


1501, 1479, 1414, 1402, 












1389, 1325, 1247, 1149, 












1073, 1037, 1010, 744, 












733 . 


24 


2 


-OCH2- 


2 , 5-Di- 


Thiophen-3-yl 


270MHZ-1H-NMR (CDCI3) f 








methyl 




6 (ppm): 2,16 (s, 3H); 












2,19 (s, 3H); 2,29 (s. 












3H); 3,42 (s, 3H); 3,93 












(s, 3H); 4,78 (d, 2H); 












5,02 (s, 2H); o,21— o,4U 












(m, IH); 6,60-7,62 (m. 












lOH) . 


25 


2 


-OCH2- 


2 , 5-Di- 


2 - ( par a-Chlorphe- 


Fp = 92-117 








methyl 


nyl ) -oxazol-4-yl 





10 



15 



20 



Anwendungsbeispiele 



Versuch 1 - Wirksamkeit gegen Weizenmehltau 



25 



30 



35 



Blatter von in Topfen gewachsenen Weizenkeimlingen der Sorte 
'"Friihgold" wurden mit wassriger Wirkstof f auf bereitung, die aus 
einer Stammlosung , angesetzt wurde^ bestehend aus 10 % Wirkstof f, 
63 % Cyclohexanon und 27 % Emulgiermittel, bis zur Tropfnasse be- 
spriiht und 24 Stunden nach dem Antrocknen des Sprit zbelages mit 
Sporen des Weizenmehltaus (Erysiphe graminis forma specialis tri- 
tici) bestaubt. Die Versuchspf lanzen wurden anschlieBend im Ge- 
wachshaus bei Temper aturen zwischen 20 und 24 und 60 bis 90 % 
relativer Luf tf euchtigkeit aufgestellt, Nach 7 Tagen wurde das 
AusmaB der Mehltauentwicklung visuell in % Befall der gesamten 
Blattflache ermittelt. 



Wirkstof f i> 


%-Befall der Blatter nach Applikation von 
63 ppm-haltiger wassriger wirkstof f auf bereitung 


Wirkstof f Nr, 1 


5 


wirkstof f Nr. 2 


10 


Wirkstof f Nr. 3 


5 


Wirkstof f Nr. 8 


0 


Wirkstof f Nr. 9 


3 


Wirkstof f Nr. 10 


3 


Wirkstof f Nr. 11 


0 


Wirkstof f Nr. 12 


5 



40 



45 
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10 



Wirkstoff Nr 



Wirkstoff Nr 
Wirkstoff Nr 

wirkstoff Nr 



Wirkstoff Nr 
Wirkstoff Nr 



13 
14 
15 
16 
17 
18 



10 
T 
15 

lb 
To 
7 



W J--L ^-'^ J- J- M-i- ■ — — 

Wirkstoff Nr. 23 


3 


Wirkstoff Nr. 24 


5 


Wirkstoff Nr. 25 


5 






Unbehandelt 


90 



1) siehe Tabellen 2 und 3 

Versuch 2 - wirksamkeit gegen Plasmopara viticola 



20 



25 



30 



Blatter von Topfreben der Sorte "Muller-Thurgau" vmrden mit wass- 
riger wirkstof f aufbereitung, die mit einer Stammlosung aus 10 % 
Wirkstoff, 63 % Cyclohexanon und 27 % Emulgiermittel angesetzt 
wurde, bis zur Tropfnasse bespruht. Am folgenden Tag wurden die 
Blatter mit einer wassrigen zoosporenauf schwemmung von Plasmopara 
viticola inokuliert. Danach wurden die Reben zunachst 48 Stunden 
in einer wasserdampf gesattigten Kammer bei 24 °C und anschlieJiend 
5 Tage im GewSchshaus bei Temper aturen zwischen 20 und 30 auf- 
gestellt. Nach dieser Zeit wurden die Pflanzen zur Beschleunigung 
des sporangientragerausbruchs abermals 16 Stunden in eine feuchte 
Kammer gestellt. Dann wurde das AusmaB der Bef allsentwicklung auf 
den Blattunterseiten visuell ermittelt. 



35 



40 



45 



Wirkstoff ^) 


%-Befall der Blatter nach Applikation von 
63 ppm-haltiger wassriger wirkstoff auf bereitung 


Wirkstoff Nr. 1 


10 


Wirkstoff Nr. 2 


10 


Wirkstoff Nr. 5 


0 


Wirkstoff Nr. 7 


10 


Wirkstoff Nr. 8 


10 
— 


Wirkstoff Nr. T 




Wirkstoff Nr. 10 


0 


Wirkstoff Nr. 11 


0 


Wirkstoff Nr. 12 


0 


Wirkstoff Nr. 13 


15 


wirkstoff Nr. 14 


^ 0 ^ • 
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38 



Wirkstoff Nr. 25 


15 






Unbehandelt 


85 



5 siehe Tabellen 2 und 3 



Versuch 3 - Wirksamkeit gegen Pyricularia oryzae (protektiv) 

Blatter von in Topfen gewachsenen Reiskeimlingen der Sorte "Tai- 
10 Nong 67" wurden mit wassriger Wirkstof f aufbereitung, die mit ei- 
ner Stammlosung aus 10 % Wirkstoff, 63 % Cyclohexanon und 27 % 
Emulgiermittel angesetzt wurde, bis zur Tropfnasse bespriiht. Am 
folgenden Tag wurden die Pflanzen mit einer wassrigen Sporensus- 
pension von Pyricularia oryzae inokuliert. AnschlieBend wurden 
15 die Versuchspf lanzen in Klimakammern bei 22 bis 24 und 95 bis 
99 % relativer Luf tfeuchtigkeit 6 Tage aufgestellt, Dann wurde 
das AusmaJ5 der Bef allsentwicklung auf den Blattern visuell ermit- 
telt. 



20 



30 



35 



40 



Wirkstoff 


%-Bef all der Blatter nach Applikation von 
63 ppm-haltiger wassriger Wirkstoff aufbereitung 


Wirkstoff Nr. 4 


15 


Wirkstoff Nr. 5 


5 


Wirkstoff Nr. 6 


10 


Wirkstoff Nr. 7 


5 


Wirkstoff Nr. 8 


5 


Wirkstoff Nr. 9 


5 


Wirkstoff Nr. 11 


10 


Wirkstoff Nr. 12 


10 


Wirkstoff Nr. 13 


5 


Wirkstoff Nr. 14 


5 


Wirkstoff Nr. 15 


10 


Wirkstoff Nr. 22 


5 


Wirkstoff Nr. 23 


5 


Wirkstoff Nr. 24 


5 


Wirkstoff Nr. 25 


5 






Unbehandelt 


90 



) siehe Tabellen 2 und 3 
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Patentanspriiche 

1 . Oximether-Verbindungen der Formel 1 



15 



20 



25 



30 



35 



40 





10 N— N 



/ 

Re^ ""Re ^3 

Rr 

in der die Substituenten die folgenden Bedeutungen haben: 

W -OCH2-, --C(Rio)=N-0-CH2- ; 

X Halogen, Ci-C4-Alkyl, Ci-C4-Alkoxy; 

Ri H, Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
C 1 -C 4 - Al koxy ; 

R2 H, Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
C 1 -C4 - Alkoxy ; 

n 1 Oder 2; 

R3 H, Ci-C4-Alkyl; 

R5 H, Ci-C4-Alkyl, C2"C4-Alkenyl; 

Rg H, Ci-C4-Alkyl, Ci-C4-Halogenalkyl, C2-C4-Alkenyl, Aryl; 

R7 H, Halogen, Ci-Ce-Alkyi, Ci-Ce-Halogenalkyl, Ca-Ce-Alke- 
nyl, C2-C6-Halogenalkenyl, Ca-Ce-Cycloalkyl, 
Ca-Ce-Halogencycloalkyl , gegebenenf alls substituiertes 
Aryl; 

Rs H, Halogen, Ci-Ce-Alkyl, Ci-Ce-Halogenalkyl, C2-C6-Alke- 
nyl, C2-C6-Halogenalkenyl, Cs-Ce-Cycloalkyl, Ca-Ce-Halo- 
gencycloalkyl, gegebenenf alls substituiertes Aryl, oder 



45 
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40 




R7 und Rq bilden^ zusainmen mit den Kohlenstof f atomen, an die 
sie gebunden sind, einen ungesattigten Heterocyclus mit 
5- Oder 6-Ringatomen, der ein oder zwei Heteroatome auf- 
weist, die unabhangig voneinander ausgewahlt sind unter 
5 eineiri Stickstoff-, Sauerstoff- und Schwef elatom und der 

gegebenenfalls mit einem oder zwei Resten substituiert 
sein kann, die unabhangig voneinander ausgewahlt sind un- 
ter Ci-C4-Alkyl, Halogen, Nitro, CN, Halogen-Ci-C4-Alkyl, 
OH, Ci-C4-Alkoxy, gegebenenfalls substituiertes Aryl, 
10 C2"C4-Alkenyl, Halogen-C2--C4"Alkenyl, C2-C4-Alkinyl, Halo- 

gen-C2-C4-Alkinyl; 

R9 H, Halogen, Ci-Ce-Alkyl, Ci-Ce-Halogenalkyl, C2-C6-Alke-. 
nyl, C2-C6-Halogenalkenyl, Ca-Ce-Cycloalkyl , Ca-Ce-Halo- 
15 gencycloalkyl , gegebenenfalls substituiertes Aryl; 

Rio H, Halogen, Ci-C4-Alkyl. 

2. Verbindungen der Formel 1 nach Anspruch 1, wobei die Substi- 
20 tuenten die folgenden Bedeutungen haben: 



W 



-OCH2- , -C ( Rio ) =N-0-CH2 ; 



X 



Halogen, Ci-C4-Alkyl, Ci-C4-Alkoxy; 



25 



Ri H, Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl; 



R2 H, Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl; 



30 



R3 H, Ci-C4-Alkyl; 



n 



1 Oder 2; 



R5 H Oder Ci-C4-Alkyl; 



35 



Re H, Ci-C4-Alkyl, Halogen-Ci-C4-Alkyl; 



R7 H, Halogen, Ci-Ce-Alkyl, Halogen-Ci-Ce-Alkyl, Ca-Ce-Cyclo- 
alkyl, C3-C6-Halogencycloalkyl, Phenyl; 



40 



Rs H, Halogen, Ci-Ce-Alkyl, Halogen-Ci-Ce-Alkyl, Ca-Ce-Cyclo- 
alkyl, C3-C6-Halogencycloalkyl , C2-C6-Alkenyl, Phenyl, das 
durch ein oder zwei Halogen oder Ci-C4-Alkyl sustituiert 
sein kann; oder 
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R7 und Rs zusammen mit den Kohlenstof f atomen, an die sie ge- 
bunden sind, bilden einen ungesattigten Heterocyclus mit 
5- Oder 6-Ringatoinen, der ein oder zwei Heteroatome auf- 
weist, die unabhangig voneinander ausgewahlt sind unter 
5 einem Stickstoff-, Sauerstoff- und Schwef elatom und der 

gegebenenfalls mit einem oder zwei Resten substituiert 
sein kann, die unabhangig voneinander ausgewahlt sind un 
ter Ci-C4-Alkyl, Halogen, Halogen-Ci-C4-Alkyl , C1-C4-AI- 
koxy und Phenyl, das durch ein oder zwei Halogen oder 
10 Ci-C4-Alkyl substituiert sein kann; 

R9 H, Halogen, Ci-Ce-Alkyl, Halogen-Ci-Ce-Alkyl , Ca-Ce-Cyclo- 
alkyl, C3-C6-fialogencycloalkyl, Phenyl; 



15 Rio H, Halogen, Ci-C4-Alkyl. 

3. verbindungen der Formel 1 nach Anspruch 1 oder 2, wobei die 
Substituenten die folgenden Bedeutungen haben: 

20 W -OCH2-, -C(Rio)=N-0-CH2; 

X Halogen, Ci-C4-Alkoxy; 



25 



35 



Ri H/ Ci-C4-Alkyl; 



R2 H, Ci-C4-Alkyl; 



n 1 Oder 2; 



30 R3 Ci-C4-Alkyl; 



R5 H, Ci-C4-Alkyl; 



Re H, Ci-C4-Alkyl; 

R7 H, Halogen, Ci-Ce-Alkyl; 



Rg H, Halogen, Ci-Ce-Alkyi, C2-C6-Alkenyl; oder 

40 R7 und Rs bilden zusammen mit den Kohlenstof fat omen, an die 

sie gebunden sind, Thiophenyl, Furanyl, Oxazolyl, Thiazo- 
lyl, wobei diese Gruppen ein oder zwei Substituenten auf- 
weisen konnen, die unabhangig voneinander ausgewahlt sind 
unter Ci-C4-Alkyl, Halogen und Phenyl, das durch ein oder 

45 zwei Halogen substituiert sein kann; 



10 



20 
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R9 H, Halogen, Ci-^Ce-Alkyl; 
Rio H, Ci-C4-Alkyl. 

5 4, Verbindungen der Formal 1 nach einem der vorhergehenden An 
spriiche, wobei die Substituenten die folgenden Bedeutungen 
haben : 



W -OCH2-/ "C(Rio)=N-0-CH2; 



Ci-C4-Alkoxy; 



Ri H; 



15 R2 Ci-C4-Alkyl; 



n 1 Oder 2; 



R3 Ci-C4-Alkyl; 
R5 H, Ci-C4-Alkyl; 
Re H, Ci-C4-Alkyl; 
25 R7 Halogen; 

Rs Ci-C4-Alkyl, Halogen; oder 

R7 und Rg bilden zusammen mit den Kohlenstof f atomen, an die 
30 sie gebunden sind, Thiophenyl Oder Oxazolyl, wobei diese 

Gruppen gegebenenf alls durch ein oder zwei Halogen oder 
Phenyl substituiert sind und das Phenyl durch ein oder 
zwei Halogen substituiert sein kann; 

35 R9 H, Halogen; 

Rio H, Ci-C4-Alkyl. 

5. Verwendung der Verbindungen der Formel 1 nach einem der An- 
40 sprtiche 1 bis 4 als Fungizide oder zur Bekampfung von Schad- 

lingen. 

6. Fungizides Mittel, enthaltend feste und/oder flussige Trager- 
stof fe und eine fungizid wirksame Menge wenigstens einer Ver- 

45 bindung der Formel 1 gema/i Anspruch 1. 
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7. verfahren zur Bekainpfung von Pilzen, wobei man die Pilze oder 
die von Pilzbefall bedrohten Materialien, Pflanzen, Saatguter 
Oder den Erdboden mit einer fungizid wirksamen Menge minde- 
stens einer Verbindung der Formel 1 gemaB Anspruch 1 behan- 
delt. 

8. Mittel zur Bekampfung von Schadlingen, enthaltend inerte Zu- 
satzstof fe und eine pestizid wirksame Menge mindestens einer 
Verbindung der Formel 1 gemSii Anspruch 1- 

9. verfahren zur Bekampfung von Schadlingen, wobei man die 
Schadlinge und/oder deren Lebensraum mit einer pestizid wirk- 
samen Menge mindestens einer Verbindung der Formel 1 gema/3 
Anspruch 1 behandelt. 

10. Verbindungen der Formel 6 



20 



25 




Ri 



worin 

W, Ri, R2, Rs, R6, R7, Rs, R9 und n die in einem der Anspriiche 
1 bis 4 angegebenen Bedeutungen besitzen und Y fiir NH2 steht. 
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